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PKEFACE. 



■ X HE Slidino Rule is an instrument 
of so extensive use, particularly in the 
iuensuration of Wood, stone, glass, paint* 
ing, plastering; &c. that it ought to fee 
in the hands of every artificer. 

5 In order, therefore, to assist those -Who 

* may still be unacquainted vith the nature 

^ and use of this instrument; ' the following 

concise and plain directions were drawn 

up ; and which, it is presumed, will also 

te found of service to those who have 
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some previous knowledge of this subject. . 
In these directionsa plainness and perspi- 
cuity have bhiefly been aimed at, inso- 
much, that it is hoped they will be found 
sufficiently, intieUigibleA eveg without the 
assistance of a teacher. 

That this small Treatise may be farther 
useful to artificers of every denomination; 
^aotljer SJfd^ .^^^ employe^ by SVij- 
ca|r(p9fjtqji% ap,^ -CQmu).opIy, l^n.owg b^- the 
5ftfl;j^;of ]VIVN qp Mu^ftAy'8. ^yle» is ^IsQ 
4^cijibp4 ^nd ifg,*fse e3^einpjift?4, ip <JfiT 
termining tt^^. 4W;ei»aipi\s-.9f njgg^s ^nd 
yards, and in the construction of them ; 
^qtjtgjsp, iji..na^ig^ t^n.g.nd tw(;^\it!. square 
tj^f elf f(^ pajjsit^QS. This last vill also 
^jfi.fpwpf? U3(j;fq,l,tfi.j,()ipers, ap^ o.tb^ra i« 
l^jkiog^Cqljiqips,. ,^.c., 

Xp. tilts. ^^itjoi^t tli^ d^^onstrajtiws <f 
the 



t^ inetfaoda of constructjog the ei^t, 
ten y' and twelve sqaJEire lines are a4iied.; 
and' in order to render it xbore- geoenlif 
Hseful, . the descri|>tioo ftsd u^e qf tW 
gauging rule, diagonal rod, and ullage wnk^ 
in their present improved state, are. 
aduexeii.'- ' ' . . 

As tfeift tract 'was. ofri^aUy written for 
^e 'ex|)i%ssi puvpoB^ 'ii£ zHeasoring-'iroodi ■ 
and for the construction of maqts and 
yard^ the i^9rlne^ avraiigemeiit of die pro* 
blems is, in general, preserved; and the 
additional problems, which will be found" 
useful in the various departments of men- 
suration are annexed. It was thought 
unnecessary to add more problems, as, 
it is presumed there are a sufficient 
number for those for whose use this 
Tract is intended; and those omitted will 
Ben'e as an exercise.— Although the several 
problems 
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problems are, in general, performed by 
the sliding rule, yet it will tend greatly tc 
improvement to perform them by arithme- 
tic, and, if conrenient, also by Ioga» 
rithms. 

Algebraic characters, or symbols, al- 
though the shortest method of expressing 
the relations of magnitudes to each other^ 
are carefully avoided, in order to prevent 
any apparent difficulty to those unac- 
quainted with that branch of science. 



LONDOK, 

17^0cT0Bzn, I8«i. 



t 
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The aigp -f-, called ^/ui, when-placed between two quantL- 
ties, signifies that the second is to be added to the tirst. 

The aigB — > caUcd miaw, whwi plaited between two aum- 
l>cii% sigdi^ that the secpnd is to b« subbacted ifoia the 
UrsL 

The sign y , placed between two quantities, denotes that 
the first is to be multiplied by the second. 

The sign -l^, placed between two qosntitiWi signifies that 
the first is to be divided bj the second. This is also expressed 
by placing the first, or dividend above a line, and the divisor 
below it. 

The etgp =, culled.the ji«n o^ e^ua/iVy, sigDifics that the 
quantities, between which it is pl^sd, are equal. 

The chwacters :, : :, and : when placed between niinibersf 
signify geo metrical proportion: the first denotes the words t» 
tn, the second' w, or eu is, and iRe third to. Thug 3 : 5 : : 9 . 15 j 
that is, 3 is to 5, as 9 to 15. 
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DESCRIPTION ^USB 

OFTHl 

SILIBiNG RULE. 

CHAp. 1 ' ' 

THE DESCRIPTION OP THE SLIDING RULE, 

ms USE APPUEb TO ARITHMETIC:.' 

3IENSUBATI0N OF SURFACES AKD SOLIDS. 



SECTIONI. 
7%c Description cf the Sliding Rule. 

This rule is formed of two pieces of wood, 
each a foot long, and connected by a joint : 
in one of these pieces is a slip of wood_or brasa, 
sliding in a groove; and hence the name of the 
rule. 

The principal lines on this rule are those on 
that part in which is the sUde. These at^e, 
three lines called Unet of numbers; each con- 
taining two. equal and similar sets of divisions; 
B and 
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and, theTet^ftf c^Xdi dokbii^U^es' b^- numbers. 
Two of tliese double Hues of numbers are upon 
the slide, and marked B, .'and C, at tbe right- 
hand cXlrelhUjj^aiid Cbe lilSe!al«iil'(!^. i3 nJirked 
A. The line below ti^e slide, is a single line 
of numbers, and, therefore, the interval be- 
tween any two divis ion s' pn tiiift line, is double 
the interval between, tlje^c^aresponding division* 
on either of the lines A, 6, or C. This line is 
marked P,. and is, cafled the gi^t iine,,f r^m its 
■use m' finding the content of* a tree, by the 
common method, , by taking the .girth, of the 
tree with a line," one-fourth of which is usually . 
taken for the side of the square. Tlie girt line 
begihsat 4 arid eiiffs"at^40, in'order "that 12 
may be near the midtiU& of the line ; and by 
this means, the content, o_f a solid is, in general, 
found at one operation.' ' tjp'on the other parts 
of the^ulft afe v^io^ ^tnes iS[ U^'bsy' accord- 
jjig.tothe fancy, of, tlie :m3kei', -.or^the aae fiJt 
which it is Jnteoded. , .Thus, on thasame.side of 
the.t-ule in which is the slide, but P» the other 
mii, there, is put on some roles,, a table cx- 
. pressing the value of a load of wood containing 
50 cubical feet, froin 6d. to 2s. per solid foot 
ior example, at fid. pei^ fool, the value ol the 
load J.s li.I, 5s- ; at ^^d. the value is 1. 1, 6s. ; 
^t 6^. it is L.1, 7s. id. ; at 6|tl. the value 
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is L.ij 8s. id. &:Cb A^d, oil other rules, there 
ia a table exhibiting^ the value of an hundred 
weight, or llSlbs. firom a farthing to a shilling 
- )>er cwt. Thus at' one farthing per lb. the cwt. 
will amoflhit to hJo, '&. 4d. • at 4|cl. per lb. the 
'vahieoflhttCwt isL^yifl. 4d. ftc. Other rtiles, 
ha.ve A tAbi& coDtaJning the length of a rope or 
-c^We* «fa.jiv«icircumfBrente, that wHl make 
an hundred weight. Thus, of a rope 6 inches in 
cifcumferenc^ it will require 13 fathoms 3 feet 
to make a cwt. On other rules, are the propor- 
tt^n^ 4itpensioD8 of masts, and yards^ scales for 
1^^9111^ ^'ards, capstans, &c. 

Upon ithe other side of the rule, akc scalea of 
-tiwhes, and parts. <tf tin ineh, or: the sectoril 
-lollies,' siioh' as. a litfe of eqaai parts^ on each 
leg, usaally caUed a Imi <ff Umt; foe laying 
down, scales, perfoinniiig the various operations 
iii |»toportioii, &t:. .Scales for the construction 
of I liMstSj yards, bowsprits, &e. ; Uptm this 

- sida aisot-; of some rales, are the prop«Ft)onal 
dimensions of masts, and yardsk.— The length 
answering to any given breadth> to' make a 
square foot .The length answering to ai^ 
,givea.thichnes3f jto make a solid foot, &c. 

One edge of the rule is commonly divid«4 
mto 100 equ«l parts; and upon the other edge^ 

- two Uads of Dumbert are somttimea placed ; oqe 

B 2 being 
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Being a ■ single, and the other a triple line of 
numbers; which are useful in finding the cube 
root of any proposed number, and conversely. 

or THE hlUE OF K0MBBBS. . 

The line o£ numbers is divided into two equal 
parts ; each of these parts is divided iritd ten un- 
equal parts; 'and each of these parts' is < sub- 
divided into :ten or more parts. 
- If the 1 at the beginning of the line representfs 
I, the next primary division represents'^," the 
tliird 3, and so on ; the 1 at the middle of "the 
line represents lo, the next primary division is 
20, and tiie 1 at the end of the line repirsents 
100- But if the 1 at the beginning of the'Une 
denotes io> then the I at the middleiofthe line 
represents 100, &ud the -l at- the end r^resents 
1000; and the intermediate divisions are to 
be estimated accoitlinglj'. Hence, it may be 
obser\-ed,' that the nunibci-s in the second half 
of the fine, are ten times' the corresponding 
■ numbers In the first hatf; and henre the follow- 
ing, rule- to find the place of any proposed 
number on the line, wtllbe obvious. 

Among the primary dhisions, take the seme 

as in i Ik highest fgurt in the giren number; 

among ihe intermediate principal divisions, take 

that witich.is the sotiie as the stcond highest 

figure; 
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jigurei OMdfor ike tther fiffurtSt a proportionfil 
part of the space beitceen ike last found, and the 
next following of the principal intermediate 
(^vitiont, is to be taken b^ estimation. 



I. 

, Required the poipt representing 49? 

The primury diviaiOo 4, on either half, is to be 
reckoned 40i and numbering forward to the 
right hand, uQtil the 9th of the principal inter- 
mediate divisions, wilt be the. point represent- 
ing 49. This point may also represent 49(^ 
4900, &c. . 

H- 

Required the point representing 164? 

The 1 at the beginning, or middle of the 
line, is to be esteemed loO- In this case, there- 
fore," the next primary division's denotes 200. 
Now reckon forward from lOO among the prin- 
cipal intermediate divisions until the 6th, which 
point will, thsrefore, represent 160; and since the 
interval between 160 and 170 is divided into 5 
parts, each of these parts is, therefore; to be 
estimated 2; and because the unit figure of the 
proposed number is 4, reckon forward two 
B 3 divisions; 
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divisions'; AIs last point will, thereiforej' be thi 
place representing 164. 

nt 

The point on the line of numbers. representing 
543 is required? 

The primary division 5 on the line, will repre- 
^nt 500; and of the intennediat^ principul 
divisions 4t will represent 540. Now the inter-. 
Vfll between 540 and 5go being sjipposed to be 
divided into ten parts, then the third divisioRi 
taken by estimation, ^ropi 540, will be Uie point 
representing 543, 

IV. 

The place of 1798 on the line of numbers is 
required ? 

The 1 at the beginning W wi^dle of the jine, 
is to be taken 09 lOOQ, Pud recicaing fpfward 
to the 7th of the principal intermediftte diyjsipp^ 
will be the place of J7D0; the 4tb of the mh- 
divisioBS wil( be the place of 1780; the interval 
between which, and the ncxtdiviaion JSOOt is gc^ 
of whieh the 18th division* beiog t»ke» by fisti-. 
mation, will be thi^ place rcpre^ntin^ }7Gi. 

V. 

"Required the point oa the line ef numbers 
which represents 1806? 

The 
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The 1 at the middle being taken to repreaenf 
ICXX), then the 8th intermediate principal division 
will be the place of 1800; an4 one of the 
subdivisions being 20, the point representing 6, 
of this interval, bei^g taken by estimation, will 
be the place of 180Q. 

The line of numbers is a scale of logarithms, 
and is constiucted as follows. 

Make a scEile of equal parts, and divide it as 
«ecurate4y as possible, and in such a manner, 
that 100 upon it, may be equal to the interval 
between 1 and 10, oq the proposed line of 
numbers. Now, the logarithm of 2 is to be 
taken from this scale, and laid off from 1 on the 
line of imnibei's; then, the logarithm of 3, &C. 
and in this manner the line of numbers is gra- 
duated, 

SECTION II. 

77ic t'V of the Sliding Rule in Arithmetic. 

FBOfiLCJU r. 

Muitiplicatim bg the Stiding Ride. 

Multiplication is the methpd of finding the 

product of two given numbew. These numbers 

ape usually called Factors; but more irequently 

the Multiptksnd, and Multiplier. 

B 4 RULE 
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Set 1 on the line B, to either of tlie factors on 
A ; then against the other factor of B» is ^e 
product on A, 

I. 

Required the product of 3 by 7 ? 
Set I on B, to 3 on A ; then opposite to 7 oa 
B is 21, the product on A, 

II. 

What is the product of 15 by 8 ? 
Set I on B, to 8 on A; and opposite to I^ on 
B, is 130 on A, the product. 

III. 

Required the product of ^ by 18 ? 
Set 1 on B, to S4 on A ; then opposite to 18 
on B, is 432 on A. 



When the product extends to three figures, it 
, oftM) happens that the unit figure canaot be 
immediately distinguished on the rule^ this, 
however, is easily obtained by multiplying the 
unit ^gures in the factors. Thuii in the preced- 
ing 
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ing example, 4 multipHed fay 8 is 32 ; hence, 
Ijie unit figure of the product muBt bo H. 

PBOBLKM II. 

DivUion hf the Sliding Rule. 

Divi^on is the metiiotl of finding the number 
of times (me quantity or number is contained in 
another: — The first of these numbers is called 
tlie Divisor, the second is called the Divi- 
dend, and the resulting number is called the- 
Quotient'f 

BULE. 

Set the divisor oq B, to the .dividend on A ; 
then a^iimt 1 on B, is the quotient on A. 

£XAMP1.ES. 

I. 

Divide 63 by 7 ? 

Set 7 on B, to 63 on A; then opposite to I on 
S, is 9 on A» the quotient 

U. 

Divide 480 by 15? . 
Set 15 on B, to 480 on A; and opponte to 1 
on B, is 92 on A, the quotient. 

HI. 
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iir. 

Divide 912 by 19? ■ 
Set 19 on B, to 912 on A ; and opposite to 1 
on jB, is 48 on A. 

IV. ■ - - 
Divide 15C)0 by 40? 

plncG 40 PP B, to i500 on Ai and qpposita to 
1 on B, is flif quotient 37^ on A. 

■ V. 
Divide 5840 by ffi? 

Set 64 on B, to 5840 on A ; and opposite ta"l 
on B, is the answer 91^ on A. 

BF.MAHK. ■• 

In the same manner is a. vulgar fraction re- 
duced to a decimal ; namdj-, by setting the 
denominator on B, to tlie numerator on A ; tlien 
opposite to 1 on B, is tlie required decimal 
Oil A. 

EXAMPLES. 
I.- 

Reduce 4 to a decimal frfictipn ? 
Set 5 on C, tp 4 on A ;. tlien opposite tp 1 on 
B, is .8 the decimal pf -f, ;pn A. , 

11. 
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ir. 

Ileduce | to a decimal fraction ? 

Set jf on B, to ;j on A ; ^nd opposite to 1 on 
3, is .75 pn A, the (:oj:respQodiB§ (kcimaj 
fraction. 

nh 

Set S on I|, to 5 on A ; and op^site Co I ok 
6, is .625 on A, the dectm&l requued. 

PROBLEM III. 

Proportion, or the Rule of JltreCy by the 

The Ror.E of Prppoetiox, or as it is 
tjsually called, The JIule of Thrpe, or the 
GoLpEX UtJLE, is lyhen three numbers are 
given to find a fourth, to which the third has 
the same propertion^ diat the first lias to the 
fiecfiod, 

BHLE. 

In stating the questions in this rule, the first 
an^ second terms ore to be of the same n^me, 
and the third term h to be of the same name aS 
that required. ' 

I>ct, therefore, that tenn wliich is of the 
same 
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same name as the required one, be placed as 
the third term of the proportion. Then con- 
sider, from the nature of the question, whether 
the required terra is to be greater or less than 
the third term. If it is to he greater, the least 
of the other two terms is to be placed as the first 
term of the proportion, and the other as the 
middle term: but if it ought to be less, the 
greater of the two terms is to be placed as the 
iirst, and the least in the middle. 

Then set the first term on B, to tlie second po 
A; and opposite to the third term on B, is the 
. fourth term or answer on A. 

EXAMPLES, 

I. 

What is the value of 15 y^rds of cloth, 
■when 40 yards cost L.24 ? 

As40 : 15 : : 34.: 

Kow set 40 on B, to 15 on A} and opposite to 
J-.2t on B, is L9 on A, the answer. 

ir. 

If 7 yards of muslin cost«L.I, 3s, how 
many yaids may be bought for L.2. I7s.? 
■ As 23s. : 578. : : 7 ; 

Now 
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• Now set 23 on B, to 57 on A ; thfen opposite 
to 7'oh B, 19 the number required, ig on A. 

ill- . ."-,.- 

Tbe debts of a bankrupt amounted to h.150, 
and his effects to L.400; how much will be re- 
covered, for ,a debt due by him of L.150? 
^ As 750 : 150 1 : 400: 

Set 7S6 on B, to 150 on A; then opposite 
to 400 on B, is Soon A, the answer. ■ 

IV. 
If I lend a iriend L.450 during 10 months^ 
how long ought he to lend me L.300 ? 
As 300 : 450 ; : 10:" 
Now set 300 on B, to 450 on A ; and ■(q)posite 
tolOonBjis 15 months on A, the answer, 

V. ■■-■'- ■ ■' 
Bought 40 yards of Jihe cloth for L.24, how 
may I sell it per yard to gain L. 12 upon the 
whole? 

L.24+12=L.36. - 

And 40 : 1 : : 36 : 

Set 40 on B, to 1 on A; then opposite to L.36 

on B, is -iV of a pound, or 18 shililnc;s on A: 
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or of^itfi 'to. 72© (.tjie nunib^ oi »\d\l}figiia 
L.3§)fiB% ia igsbiUiagfi, tlie(nps*ercMi,A. .,, 

vr. 

A traveller sets out frbfti Edinburgh to hon-^ 
dort. iHt ciisrWe 5<JtHg 40O iiiH«(s, itid-wiilks 
61 the raft rtf ^I miles adi^-^tift-et days aft^f, 
anoihef H SentitftAl" Km, ttho h-ar«l^ af thft 
rate of 30 ffiJtes a tlrty. Ift \fha.t time wiH 
the second overtajie -tbe fij-stf aad ^ow«Mny 
miles will ?ach havq trajelled ? 

The first was 63 miles, z:21X3» from Edin- 
burgh, when the second'iiet out; and the second 
gaioeiiii^ppQ the fici^,*iiiie mile^ =3,9^^1^ iper 
tiay. ,;.-,, _ .,; .... .^... , ,, . ; 

Therefore, set 9 on B, to 63 ©Q A} and oppo- 
site tp J ,on B, is 7, the number of days required 
by toe second to overtake the firs^; and' the 
number of miles travelled will be 210=30X?. 
or =63+21X7. 

' ^ . ■ ■ . VJI 

TflTD ts'aif elltrs E«t out M the sans«: tknf> ooe 
from London to Edinburgh, and theothfr from 
Edinburgh to London,, by tha same road — the 
one froin London travels at the rate of 23 miles 
daily, and the other from Edinburgh travels at 
tlie rate of a? miles daily. In \vhat time v ill 
lliey 
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tbej meet,, and Iukv iriasyiniles tt^UI.eaeh h&vft 
travelled, the distance between the. two citU$ 
being 400 miles ? 

As 23+27 or 50 : too : : 1 ; . 

Now 8p6 £0 00 C, to 400 ohi A ] then Ot>po3ftc 
to I on B, is 8 on A, the number uf da^s ia 
which they will meet. 

Again Bet I on Bi to. S On A ; uid Op)}0sit6 to 
13 pti Si is 184 on A, the distanjds gravelled 
by the person from London. Hence tli^ pcCsf^o 
from Edinburgh travelled: 2Jfl miles. 

-■'■■■ ' ■-viil^ ■;■■*■■' 

Upon-" 'rt'edheSday mbfnitig at' tHree tf'clocfc; 
a ship, going at the rate of eight knots an hour, 
passed> ih^ island of May, upon a dijcect coarse 
for the Naze of Norway, tl^e distance being 
332 miles. It is required to know when she 
will make the Naze, the rate, of sailing being 
supposed uniform ? . 

Set S^.on B, to 332 op A; then 9ppo6ite ti? 1 
on B, i? 41i hours on-A;, which veckoned for- 
ward from Wednesday morning at 3 o'clock, 
will give half past eight on Thursday eveiling. 

IX. ' 

Hequtredthe interest of L.Si0 for 13 weeiks, at 
5 per cent r 

As 52 .- 13 : : 5: 

Se« 
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Set 52on B, to l5on A; snd opposite to 5 on 
B> is.I^on A. 

And as 100 : 840 : : li : 
Now' set 100 oo B, to 840 A ; then opposite to 
1 J on B, is the required interest lOj, or L 10, fbs. 
on A. 

X. 
A ship is purchased for L4200» required the- 
value of that person's share who holds three" 
eighths ? 

As 8 : 3 : : 1200 : 
Set 8 on B, to 3 on A ; then opposite to L. 1200 
on B, is L.460 on A, the required valae. 

XT. 
If the breadth of a piece of wood is 9 inches, 
vhat length is necessary to make a square 
foot? 

As 9 : 12 : : 12 : 
Now set 9 on B, to 12 on A; and opposite to 
12 on B, is 16 inches o^ A. Or set 9 on ^ 
to 144 on A; and opposite to I on B, -is the 
answer 16 inches on A 

, XIT. 

If 30 men perform a piece of work in 1 8 days, 
in what time will 20 men do the same ? 

A3 20 : 30 : t 18- 

Set 
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Set^O^ B, to SQon A; th&DO[^ait£ to 13 
en B, is tb^ answer, 21 days, oo A. 

XIU. 

A garrison of 1500 men has provisions for 
twelve months, how long will the provisions 
last, at. the same allowance, if the garrison tie 
reinforced by 500 men ? 

1500+500 = 2000 men? 
As 2000 : 1500 : : 12 : 

Set 2000 on B, to 1500 on A; then opposite to 
12 on B, is 9, the answer in months on A. 

XIV.' 
Required the Heliocentric latitude of Sa- 
turn, ^ M. de Lambre's Tables, answering to 
0^ 16' 17' a** of argument? 

Latitude to 0' 16'=0' 41' 19' 
to 17 =0 43 49 



Difference 2 30=150' 

Kow set 60 on B, to 17' 24% or 17. 4 on A; 
then opposice to 150" on B, is the proportional 
part 45i" on A; which added to 0*41' 19*, the 
sum 0''42' 2^' is the latitude required. 

c EXAMPLES 
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EXAMPLES FOR EXERCISE. - 

I. 

If 9 yards of cloth cost 3 guineas, what is 
the value of 20 yards ? Ans; L7. ' 

11" 

How many yards of musUii may be bought 
for L.I4, 128. when the price of 7 yards is 
/1..1, 8s. Ads. 73 yards. 

ill. 
If 7^d. is gained on Ss. what is the gain . per 
cent. ? 

Ans.. L.2(H, or L.20, 16s. 8d. 

IV. " 

IJow many yards, of cloth at 18s. per yard, 
may be given for eolbs. of tea at 7s. per lb. ? 
Ans. 23t yards.' 

V. 

If tlie longest end of the beam of % balance 
be 24 inclie«, and the sliortest 1 8 inches, what 
weight suspended at the extremity of the longest 
arm, will be ao equipoise to 60lbs. on the 
shortest ? , 

Ans. 45lb3. 

VI. 
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■■-'-'' VI. 

A merch^iitman distant 23 miles, going at 
the lat^of ^J knots an liour, is pureuetl by a 
piivateer, whose hourly rateof sailing ia 6 knots: 
after two hours chase the breeze freshened, and 
tlie merchantman's- fate was encreased to 5.8 
knots, and the privateer's to 8.4. In what 
time will the privatew come tip with the mer- 
jcfaanteuOT? 

Ans. ■ In 9b. 18' from the commencement 
of the cha9r> or m 7 b, 18' aifter the breeze 
freshened. 

PROBLEM IV. 
To find the Square Root of any ^ven manbcr, by 
Ike SU4ivg Rule. 
If any number be multiplied by itsdff the 
product, thence arising, is called the square of 
the given number; and the number itself is ^ 
called the root. To extract the square root 
of any given number^ is to find that mimber, 
which M'hen multiplied by itself will produce 
the given number. 

RULE, 

Set the middle division on the line marked C, 
to 10,pn the line D; then, if the given number 
consists of 2, 4, 6; &c. places of figures, it is to . 
C2 bo 
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be found on the first, or left hand, half of ihe 
line C: t)utif it consists of 3, 5, 7, &c. figures, 
"it is to be founci on the right hand part of the 
'line; opposite to which on the line D, is the 
square root required. 

-: ■ _ I. " , "' ',.' ■' 

.. What is the square root of 6^1 
The middle division or 1 on the slide, being' 
{>ut to 10 CD the line D ; then opposite to 6i on . 
the first (lart of the line C, is g^ the square root 
on D, 

II. 
Required the square root of 625? 
The »lide being placed an befbre, then oppo* . 
site 635 on the second part of the slide is 25, the 
squaje root on the line D. 

PROBLEM V. 
• Tojind the Cube Root of any given number. 
The cube root of any given number, is that 
number, by which its square being niultipjieil, 
will produce the given number. 

RUtEi 

The cube root of any number, is found by 
inspection, by those rules which have tlie single 
and triple lines of numbers upon one of then- 
edgesj asfollowa. ' v .. . 

•■ Find 
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■Fiad the given number , on the triple line of 
numbers; and, opposite therefo, on the single 
line, 18 thi root reqtitred.-r-Observing, that if the 
given number contains i, 4, 7, 10, &c. ,figiire», 
it is to be found. on the first primary jiivjaion of 
the triple line. If it consists of 2, 5. 8, 11, &c. 
figures, it is to be found on. the second or 
middle principal division. And. if it contains 
3i 6, 9, 12, ^c. figures,, it is to be found on the 
last principal division of the triple line of num- 
bers. ■ ■ 

If the given number docs not exceed tTiree 
figures,' its, root will "be below 10; if it is be- 
tween three, and six figures, the root, will be 
bet\veen 10 and 100, kc. 

EXAMP-LES. 

1. - . . : 

Required the cube root of 64? ,. - 

• Because' 64 contains tw:o places of iig«i-es,\t 
is to be found on the middle principal division 
of the triple line of number^, opposite io ivhich 
is- 4^ the reijuired root, on. the single line of 
numbers. 

ir. 

Required the cuberootof 512} 

The number 512, consisting of three figure*, 
is tp be found on die third principal division, 
opposite to which is the root 8. 

c 3 III. 
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in,. 

Require^ the cube root of 4096? . - 

The given number contains four ftguies,/H 
must, therefore, be found on ^e &-«t prin^ijpal 
division, opposite tp which is tl^e root )6. 

PROBLESt VI. 

Given the £ameter of a circle, tojin^ iti circttm^ 
• ■- -^erence bif tke Sliding Rule. 

5et U3 .on 5, to 355* on A; then apposite 
to the given diameter on B, is the cif cumfrience 
on A' , * 

L 

Xet the diameter of a circle be 40 incfies, 
required the circumference? 

Set 113 on h, to 355 on A; and opposite 
to 40 on B, is the circumference 125^ inches 
bo A. I , 

11. 



• Tlie proportion of II5to95A a ^itry easily rcmem- 
b«red. Thue, kt the three firftt odd figuriB b< twice re- 
peatad in Euccessmni tben, if the three first fijfnrea 113 
represent the diameter of a circle, the litst three, viz. 355, 
will be the circoinjeren^ nearly. 
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. .«.■. 
■ TlicjdnimetM: of a<tin:le is 24:»'n'ibat is &e 
circumference P 

ITie slide being plaoedias before; then oppo- 
ntC to £ion -^ is the' cir<;unif^«Ke 1^.3 on A. 

■ ..i pnOBfcEM VII. - 

Gire« the circumference of a circle, to find the 
diamier. 

. L :r. >i:' \ '■ RULE. 

Set 355 on B, to U3 on A; and opposite to 
,th?, giyen circumler^nce on B, is tiie diameter 

"on A^- ,/ 

EXAMPLES. 

;■■-■;.:: . I- 

The circumference of a circle is 264, required 

■ the. diwneter ? . • 

■ i §et^56 on B, to lis.on A j then oppositeto 
234 on B, is the diameter 84< on A. 

IT. 
.' lAt thv^xHimtiofpKnce «f- a cirda be 1 50 fedt, 
requiied'.the diaoi^tenf! • \ ...:'... ; 

The slide being placedjas before ; then oppo« 
4Uertail5{^(m^ is the.diain«te«4f8 VA A. 

ur... ., : \, ,■-:■;■■ ■■ ,:„-.... >*-.e .* . ■■■'■-■' PROBtEM 



D^nzfdoyGoO^I'C 



34 

PROBLEM Vni. 

To find a meaa pr^xfrtumal- between t^ 'given 

numbers, "■-'" ■' 

RULE.' ■ '.i 

Set one of the given miBabers upon-C, to 
tbe same upon D; then opposite to the other 
" number on C, is the waeofi {trpportional required 
on D. 

EXAMPLES. 
I. 

Required a mean proportional between 18 
and 72? 

Set 18 on C, to is oti D ; tben opjiositeto 72 
on C, is 36 on D, the mean proportional. ~ 
II." 

Required a mean proportional between 7 and 
■24? ■ ■ - ' ■ ■;:-■■.■ 

Set 7 on C, to 7 on D; then opposite to gt 
on C, is W nearly on V, the mean propof- 
tional. u ' ■ . , 

PROBtEM IX. 
Green the r(^im of u eirde, to\fini the length 
of an arch of any ntanber of degree*. 
. ' - ■ buleJ 
Set 57.5* W ^,to the fadius on A; thto op- 
posite 

• Qr Dvre •econitely 57° a^ M^S, the leagtb of u Mck 
•qua! %o tbe radiui. 
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posite to the given.tioitiber of degrees on B, iv 
thb Im^xH ibe ardi on A. ■ ' >■ -.-^ ' '■■■" 

EXAUFLE8. 

■■■" ■■■■ ■ ^I. 

LettKeradiuisofacirclebe sdincbea, required 
tlie lebgtb of an arch of 65 degrees ? 

Set57-3 on I), to 36 on A; and opposite tt> 
65° on 6, is the leDgUk^-Af- the arch, 41 inches^ 
on A. 

■ ■ -JI.- ■,' » 
Required the length of a-circular arch of ilO 
degrees,"Cli)3 radius being 63 Incfacidr'. ~ 

Abs. 121 inches nearly. 

problem" i. 
Given the transcerse and corrugate diameters of 

an ellipse^ to find its periphery. 
'■■'■' ' *- -kutE. 

Set 2 en's, to the sum oTtfae diameters on A; 
and opposite to^3.14> ou B, is the peripheiiy 
'nearlybn A.' " 

EXAMPLE. 

,■-,,■» 
The transTerse diameter of an ellipse is 40 
inches, and conjugate 30* required its peiipheryr 
- Set 2 on B, to 70 tl^e «vm of the diameter on 
-A^ 4n4'«ipposite to 3.H oii B, is the periphery 
1)0 inches on A. 

The 
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REMARK.. . ' . • 

The above rule, getiftrally.^giTCT tfie perrpliery 
]es9 than the truthj.and tlie^quare root of half 
the sum of the squares of the diameters, multi- 
plied. by 3.14, in-f^eneral, makes the .periphery 
greater ; lience, the mean of ihef>e two perir 
pheries, will be near the true length. 



«Ecrri)N itr. 

THE USE OFTHESUDING.RULE, , 
SUPERFICIAL MEASURE. 
. rnOBLEM.L v.. 

Given the length aiid breadth in feet, tojind the 
' _ , . .tupcrfKiai content in feet. ~, ^ : ': 

■ ■ RyLE. ^ , . . •, „■ ; 

Set I 'on B, to one of the given ^iipeaaiqri' 
on A J then opposite to the other dimension on 
B, is the superlicial content in feet on A. 

EXA^IPLES. 

.. ' ^^ ■ 't: ■■■'.' '- " 

■ The l«iijtb!«f a KxVtn-is 23 ffeet, atid breadth 
W ficrti required tfcft iiipePftrial cohttn't of tfee 
floor? ■•- ' '' ■■■■"'' '■ * 

Set 
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•Set- 1 pn 3t. i». Ii6 oa A4 ftsd joppciute to 33 on 
S, is ^S feet, ^^ cQBtent ia A^ 

,' Haw -TQ^ny feet^f pay emeot is opposite to a 
bouse whose lengtli is 45 fee^ thf bixadth o£ 
^6 paveipeBt being 7 feet? 

Set 1 on B to 7 on A ; then opposite to 4>5 on 

B is Siarfeet.on A i ;, ' 

III. 

Required theoontent' of a j^Hece of grauiMl. in 
square yards, whose .length b, 54. fett, ,and 
breadtb35feet? 

Set 9 on B, to 35 on A ; and opposite to 54 on 
fi, is the required ^content 210 yardi^ on A. . ,• 

PROBLEM IL ■ ■ 

Givea the hngthtnfeeti Md 9rta4tii i^lrfches, 
t9.findthe sitperfidal cdnttnt infect, 

Set 12 Qn.^ to tbe breadtli t^^iadwoii A^ 
then opposite to, the leqgth in feet on. B| is tlie 
superficial content in feet on A. 

, , . BXAMPLES, . . 

h 

Let the length be 15 feet, breadth IS ialdlM, 
lequired tilft superficial content P 

Set 



Do,1,7cdDyGoOglc 



28 

■■ "Set W &« B; '10 'iB'ok'A'; tlieti' s^inst' 13 on 
B, is '2^^ feet, tke SBperficial content, on A. 

11. 

■' 1*heIeriglTi of a pknk h iJ6 fret,- the breaHih 
at one end 16 inches, and at the other end 22 
inches; required the superficial content? . 

•■ ■ ■-' '-- V l6+'22 
The mean breadth is = ,-, — — t^itiches. 

,: ' 2' 
■^Now^set 19 8«^^ to 19 9h A-; di^n opposite 
to the. tefiglhi i^ **« on B, is' the superficiijl 
■ content 4H f^^t on A. 

=•■-■■■"■ ■ " m. ^ 

The'iehgtfi of a plank h 31 feet,- aiicl mean 
breadth 17 inches, required the superficial con- 
tent? 

■Stt IS oh'B,, ,fp 17 on-A; then opp6site to- 
31 oQ B^.isille content M feet ne^iy, ^n A. 

~ PltOBtfiM III. 

d^/oen /Ke fength and breadth in inches, to find 
'• ■ ■*' ' 'the superficial content in feci. 

RULE. 

Set 144 on B, to the breadth, on A; then 
opposite to the length on B, is the superficia! 
o«6t«t fii^et on'Av' ' " * '' '' ''■ 

■ - ■' ' : EKXM^Lfe*. 
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', EXAMPLES, ■ .•-'■... 

' I. , 

Xet the length be 46 hiclie4, and breadth.^j 
inches, required the superficial content in feett* 

Set 144- on B, to 28 on A; then Qpposke t^ 
■4Q on B, i» feet nearly, tbe superficial. cootenf 
...on A. .-,-". 

If- 

A pane of glass is Sijinchn by jg inches, re- 
quired its content? and supposing the price of 
glass to be ISd. per fop.tf the value of the pane 
is required ? 

Set 144 on B, to 15 on A; and opposite to 2S 
an B, is <2 feet -ii^tbs nearly, the contention A, 

Again, tfst 1 onB, to '2^ths feet on A ; and 
opposite to 15 on B, is 34^ nearly on A: hence 
the value pf the pane of glass is ijs. l^l^d. nearly; 

in. ^ 

The length of a board is 8 feet 7 inches, and . 
breadth 10 Inches, reqiiired tfie number of su- 
perficial feet it contains ? 

$et 144 oQ B, to to on A; t^en against )o3 
inches, the length, , on B, is '-f feet nearly, the 
content on A* 

. 'IV- , , . • I 

Aplanlcis ISf^etT inches long; bqaadi^ ^ 
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-one end M inches, and ^t the other end 17 
inches, required the number of superficial feet 
h contains, and its value at 5d, per foot ? 

Hal^ the sum of II and 17 is 14 inches, the 
mean breadth. NdV set i^ on B, to U, the 
niean breadth on A ; and opposite to ihc length 
223 inches on B, is about iij-^ feet, the super- 
ficial content on A. Then set 1 on B, to 21-d 
OD A; and opposite to 5 on B, is lOSd. or ds. 
on A, the value of the t)lank. 

■ V. 

The length of a room is isfeet^ ♦inches, and 
hreadth 13 feet, 1 inch; required the number of 
square feet contained in the floor ? 

Tlie length 16 feet, 4 inches =196 inches; 
and the breadth 13 feet, I inch, =157 inclies. 
Now set (tfoSi B, to 157 on A- aiid opposite 
to 196 on B, is about 213 feet on A, the con- 
tent required. 

PROBLEM IT. 
Given the length and breadth inject, or in feet 
find inches, to find the superficial content in 
square yar^*. 

KULE. 

^nd the superfidal content in feet by one of 
tile pivc):dii^ problems. Then set 9 <>n B, ito l 
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<3ii A~, and Opposite to the content lii^t on 6, 
is the content Id square yards on A. 

■ EXAMPLES. 

I. 

Let thfe length be 27 feet, breadth 20 feet; 
required the content in square yards ? 

Set I on fi, to ^ on A; uid against £7 on 8» 
is 510 on A, the conrent bi feet Kow se^ 9 on 
B> to 3 on A ; and opposite to 540 on B, is ^ 
on A, the aquare yards required. 

■ Or, in this case, >vhere the lengtli afid bfer<dth 
;i^ given in feei^ set 9 on B, to 20 on A j thea 
oj>posite to 27 oa B, i^ 60^ on A ; as before. 

.■; - lU 

The length of a room is 16^ feet, and- breadth 
1^^ feet; required the coptent of the floor in 
square yards ? 

Set 9 on B, to 14^ on A ; and against, 16^ on 
B, is 26^ on A, the content of the floor in square 
yards. Hence jt would require 26^ yards of 
carpetitfg, of 1 yard in breadth, to cover the 
door. ' ■ ■ ' 

iir. ■ 

■ Required the expence of painting one side of 
8f roAm, whose length is 22j feet, and height 

\^\ . feet, at 5d. per square yard ? • ' ' 

Set 
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.S«t9 OB.B, to, 11 OB.A; «nd opposite to 23| 
on B, is SVi, the square v«rds, on A. Then »et: 
1 on B, to ^ on A;- and against 27 J on B, is 
137^. on A ; which divided by 12, gives 1 Is. 
5jd. 

. . IV. . : ■ 

The length of a piece of side pavement is 86" 
feet, and breadth mthin the crib-stone 4 teet, 
€ inches ; reqaired the number of square yard»! 
It contuni^ and the expence of workmanship in - 
laying down the same at 3^. per square y^ard? 

Set 9 on B, to 4^ on A; and opposite to 8& 

on B, 13*3 on A, die area in square yards. 

Now set i on B, 'ta Si on A ; arid opposite to^ 

43 on B, is 150^ on A; which reduced, gives- 

123. 6id. 

■ ■ . ^- ■ : ■ .- 

Required the numter of yards of paper suf-, 

gcient for one side of a room -whose length is 
22j feet and 10 feet high, the breadth of th«s 
paperbeing 21 inches? 

Set 9 on B, to 22j on A ; and opposite to la 
on B, is 25 on A, the number of aquaie yard? in^ 
the side of the room. Tlien, as tlie paper is only 
SI inches in breadth, set 21 on B, to 3SoaA; 
and opposite to 23 on B, is 43 nearly on A, 
^e yards of paper required, 

■ , paaflLEjif 
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'G'l'om M< -hose, anii peYp,mdie&laf «f a ptant 
Trianghy tojindits Arm. 

. , RUIE. 

Set 1 op B, to hdlf the base, or perpendicular 
on A ;. then opjiosite the other tertoi on B, 14 the 
area of the ttisugle on. A. 

BXAMPIB*.' 

I- 

Let the base of a triangle be 24 feet, and the 
perpendicular from the vertical angle to the 
.base, 15 feet; recLuired its area? 

Set \ on B, to 12 on A ; and opposite to 15 on 
B, is the area 180, on A. 

tl. 

Reqtri|isd the area of a triangle,' in square 
yards, whose base is 63 feet, and perpendicular 
aUiiude 42 feet? 

Set 9 on B, to 63 on Ai and opposite to ai, 
half the perpendicular, onB, is 147) the area in 
square yards, on A. 

PROBLEM VI. 

Tajind the several numhtrs for comparing the 
diumeter, circuinfertnce, anu arm of a circle 
with each other ; and zvith its equal, inscribed, 
and circumscribed squares. 

RULE. 

If tlie diameter of a circle is 1, its circum- 
D ference 
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ference is 3.14.159 26535 89793, ,&c.; or, for 
commou practice, 3.1+16. Then, since a cir- 
cle may be conceived to be a regular polygon, 
composed of an infinite number of triangles, 
and the area of each, being equal to half the 
base multiplied by the perpendicular; the area 
of the circle will, therefore, be equal to half the 
circumference, mulliplied by half the diameter, 

3.1416 

ortheradius; that is, equal to. Xi= .785+- 

2 

The side of a square, equal in area to a circle, 
whose diameter is l, is equal to the square root 
of .7S54>, that is .8862. 

Let A B, and B D, be sides of a square, in- 
scribed in a circle, whose cen- 
ter is C; then in the right 
angled triangle A B D, the 
square of AD, is equal to the 
sum of the squares of A B 
and B D; but, as these sides 
are equal, the square of AD, is double the 
square of AB; and, consequently, the square 
■ root of half the square of A D, is equal to A B. 
Kow, since A D is 1, its square root is also I, 
the half is .5, and the square root of .5 is 
.7071; or, to A D' as a radius, then a^B is 
the sine of 45 degrees. 

The 
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The side of the circumscribed square is equal 
to 1, the diameter of the circle; and its area 
is also 1. Hence, the^ area of the circum- 
scribed square, is double that of the inscribed 
square. 

Let the circumference of a circle be 1, then 
its diameter is equal to 1, divided by ,3,1416= 
• 3183; and its area is equal to the square of 
.3183 multiplied by .7S54=.07958. The side 
of an equal square is equal to .2821, the square 
root of .07958- The side of the inscribed 
square is equal to the diameter, multiplied by the 
sine of 45 degrees, =.3I83X.7071,=:.2a5079; 
or it is equal to .7071 divided by3.|4Ift And 
the area is equal to .05066, the square of -225079. 
The side of the circumscribed square being 
equal to the diameter .3l83 ; its area is, there- 
fore, .10132, the square of .3183. 

If the areaof acircle be I, its diameter will be 
1-128, which is the square root of 1, divided by 
.7854. The circumference will be equal to the 
diameter multiplied by 3-1416, =1.128X3.1416 
=3-545 nearly; a:hd if the area is 12, the circura- 
ferencewillbe =3-545X12= 42.54- The area 
of a circle being 1, the side of an equal square 
is, evidently, I. The side of the inscribed 
square is equal to the diameter multiplied by 
the sine of 45 degrees =1.128X-707I=.7979-' 
D 2 And 
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AK4t. tbe aoca of the iaaecLbed square is equaT tor 
.Q3AQ, tbs square of .1d79>- 

Tiie side- of the circumscribed square is equal 
to the diameter, =1.128; and its arta is equal 
to l.2732i the square of M'28- Or, since the- 
area c^ the ^xunuciiibed square, is douhle that 
o£ thiB iosQvibed square^ it is, thctefiiiO] c^uat 
to.a»04X2in!v37fl8. 

IHJ'BB. 

Set .T854 otft G, to lO-on B-; anAoppositet* 
dio diameter- on, D, i* the aiea, required; on C, ia 
the saaie teemaafi the djametei^. 

But. if the diameter be given in inches,, and 
the area required in feet; then set .7854- on C, 
to 12 on D; and opposite to the diameter on D, 
exptefised) ia- kiches, i» 1^ asea in s^aw f^t 
en C. 

1. 

Required the area of a circte in square ilichea^ 
■whose diameter- is-6: inches ? 

Set .785.4.on dleslide^ tO; 10 op D ;, thea oppor 
site to Q on D^ ig gg.S/neviy QoC,. the area ii? 
84^are iitiches. 

II. 
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■ ■:■'■;; ,_ r^ , M, .,■ .•■-. , ■. : 

, l,Q,t tKe diametf r of a d^cle be 30 inches, re- 
quired its superficial content in feet ? . 

Set,>7.85*Qn C.-to J2 on Dj and against 30 
top,D,. is 4 feet -^ ths oearly,, tlj§ area, on C- 

■ _ . . IIEMARK,. . ... , , 

Uppi] ,tke^rt lipe cltf re we two points mac^^ed 
w g, and a g, signifying , wine, and ale gallons, 
S^y' ihes^ A^hlch ai-6 oajled ;£vw^ -^iy^ ~the 
area of a circle ua wjne^ qf aid £a:t)pas, js easiljr 
found, ,as, fulJo.ws- • ..... 

Set! on, C, to the ga^ge point on t) j ajwl 
opposite to the diameter of tte cirpLe ^n D, is 
the area on C. ") 

>■ ■■ fcXAStPLE. ■ ■-, ■:•■ . 

Let the dianjetei'-of a-eknle W 3J iB«Jie»it;*fr 
-quired its area in wine aud al^ gallons I ^ .- 

■ Sist 1 on Ctowgoh D;, t^^eacppQ^te to-the 
diameter 34- on D, is 4, the area in trine g%ltaas 
on C. , ' : . ^'^ ■ 

. Agsit, ^1 tinC, (oftg^o'itDi aiid\op^^ 
to '34 on D, is 3^^, ^^^ ^i**- *S ^e gallons, on C. 

PROBLEM VIH.-. 
Given the circumference of a df'cU, to find its area. 

•'■■ iittt.- '•' ■■ '.■^■" ■ 
... Set I oftC, to 3-545* on t>; tti^ tlppd4if« fo 
d3 the 

* Tk Mtdft)«? % S44' i& tM tfifc«A(dl»t>#«' ot i Arcle 
whose area is 1. 
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the given circumferenco on D, is the superficial 
content required on C, in the same teniis as the 
circumference. 

But if the circumference be given in inches, 
and the* area required in feet ; then set' l on C 
to 42-54* on D ; and opposite to the circum- 
ference in inches oh D, is the area in feet on C. 

I. 
■ Jjet the circumference of a circle be 44 inches, 
required .its area in square inches? 

Set I on C, to 3-545 on D; and opposite to 
44 the circumference on D, is 154 on C, the 
area in Square inches. 

II. 

The circumference of a circle is 168 inches, 
required the area in square feet ? 

Set 1 on C, to 42-54, on D ; and opposite to 
168 on D, is 15 feet Aths on C, the area re- 
quired. 

PROBLEM IX. 

Given th* area of a circie to Jind its diameter^ 

and circumference^ 

EULE. 

To find the diameter. 
Set .7654 on C, to 10 on D; and opposite to 
the area on C, is tlje diameter on D, 

To 

* Tlie.niunlier43.54l(4ie.circuiufereiiceof acirclewhoEc 
ttreaisl2.-rSeeProb. VI. 
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To find the circuirtference. 
Set 1 on C, to 3-545 on D; and opposite to 
the area on C, is tbe circumference on D. 

EXAMPtE. 

Required the diameter and circumference of 
a circle, whose area is fi5 inches ? 

Set .7854 on C, to 10 on D; and opposite to 
25 on C, is the diameter 5.64 on D. 

Again, set 1 on C, to 3.545 on D; and oppu- 
site to 25 on C, h the circumference 17.7 
on D. 

PIIOBLEM X. 
Given the diameter of a circle, to find the side of 
a square, whose area shall be equal to that <^ 
. the circle, 

RULE. 

. Set 1 on B, to ,886 on A; and opposite to the 
given diameter on B, is the side of a square of 
equal area on A. 

EXAMPLE. 

Required the side of a square, equal in area 
to a circle, whose diameter is 34 inches ? ( 

Set 1 on B, to .886 on A ; then opposite to 
to 34 on B, is 30 nearly, the side of the equal 
square on A, , 

B 4 PROBLEM 
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PftOBIiEM ly. 



Gfpen the <:itcun^tence of a dfck, tfii futd tfie 

side of a square, whose arm shail be equal to, 

thai ^ the giixti circle. 

■iiuiE. 

'• Set 1 on B, to .^2 dm A; thea b|^o^te to 

the giveo circHfntereigg~^on B, is tb» side of ^ 

squiy* on A, equal in area to the given circ^. 

, Required the side of a square, equal m area 
to & circle frhose cirtitinffertiice i^ 40 ii^tlleB ? 
. Set 1 on B, to .282 ou Aj and opposite tq 
40 on B, is 11.2 on A, the side of a square- 
whose area is equal tb'tftal of the given circle. 

^ix^n the diameter of a circle, to find the "side of" 

its inscribed square. '" ' " ■' 

■ Bi;i.E. . > 

ISet'l on % to .707 ori Ai alid dpptiS*itfe to tlie 

fllatneter on B, -ts thfe side of thfe ■square 're- 

<|uired on A. ■ ' 

Let the. diiiinetei' of a circle be 20 inches, 
required the side of, its greatest inscribed 
square? . > , ., :- ,. . 

SetJ^,. on %, to ,TO7 an A; thpn -pjippsite to 
30 on B, is %\ inches on A, the side of fjje aq.ua,re 
leuuired, 

' iiii/-iDt on* 
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PROBLEM XIII. 
^iOtf^i tkf -cireutiiftpeiKe «/ (i tircVfe, to find th$ 

Set 1 on B, to .225 ^ A; then opposite to the 
giytsB Cil^urotiSreBce oq:b, is the aifle of tiw, in-r 
bcribed 'ScuHfre ftn -A. ■ - 

EkflMPLt. 

Let the circuiriference of a circle be 40 inches, 
required the side af'Stfc gneaiest inscribed squ. re ? 

SetY oftB, tft 1325 on A; theh oppfesit-e to 
40 oa.fi) ia.9 inchtes,- «b A, the side of the 
greatest inscribed square. 

. , , . PROBLEM XIV. I , 

Given ihe tmntwrs-:- and i^t^U;gate diameters ^ 
an ellipse, to find its area, 
RVLE. 

Knd -it. BieaB jwopt^riiooal betwe^ the two 
diawoteia, by Prob. VIII. page 24-. Then see- 
1 oil D, to .78^4 on C, and opposite to the 
fR^fiii pi;opprtioiial on D, is the required content 

oaC . ■' 

EXAMPLES. 

I. . 

ReiqtriMicl the atea of an ellipse, whose trans- 
yerse diameter is 36 ificbes, and conjugate dia- 
iDrtSr 96 iftches ? ■ 
■ ' ■■ Set 
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Set 36 on C, to 36 on D; ahd opposite to 16 
ton C, is the mean proportional 24 on D.- Now 
set 1 on D, to .7854 on C; atid opposite to 2* 
on D, is 452, the area oo. C. 

II. ; . • 

' I.et the traosvet^e ditineter of an e44>p^ bQ 
40 ioches, and the conjugate 25 inch*^ requited 
its area? . Answer 962 square inches. 

PROBLEM XV. 
Given the circutnference of the base, and tfie slant 
side of a right cone, to Jind itn gupei^ciai 
content. 

RULE. 

Set I on B, to half the circumference on A ; 
and opposite to the slant side 'on B, is the super- 
ficial content on A. 

EXAMPLE. 

' The circumference of the base of a right cone 
is 24 inches, and the slant side 30 inches, re- 
quired its superficial content ? 

Set 1 on B, *> 12 on A ; and against 30 on 
B, is the superficial content, 360 inches on A.' 

REMARKS. 

The superficial content of a right pyramid, is 
found in the same manner as that of the cone. . 
The surface of the frustum of a cone> or. pyra- 
mid. 
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mid, is found by coinf^eftting the cone, or 
pyramid : which may be done by settiag the 
bottom- diameter on B, to the top diaaieter <m 
A; then against the slant' side of the frustum 
on B, is a number on A, which added tp'the 
slant side of the fniatum, compleats the cone. 
Now, the surface of the whole conej and the 
additional part, being found, by this problem, 
their difference will be the surface of the frus- 
tum. ' - ;. 

The surface of a cylinder is found by multi- 
plying its circumference by its length. ■ 

PltOBLEM XVI 

Given the diameter of a sphere, tojinditg si^er- 
Jicial content. 

With the given diameter find the circum- 
ference by Prob VI. page S2 ; then set ] on B, 
to the diameter on A ; and opposite to the cir- 
cumference on B, is the superficial content on A. 

Or, with the given diameter, find the area 
of Uie circle, by Prob. VII. page 36, and four 
times this area vill be the surface. 

EXAMPLE. 

J.«tthei diameter of a sphere be 8'ioches, 
required its miperfieial cooteot ? 

Set 
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: Set. 11-3 en B, tp 355 on A; atul opposite to 
€.«n JJ, UtbecircHnafeiienfe25<.l3 onAi Tbea 
Kt 1 ua- jSu to e Oh A ; «lid opposite to 2$.ia 
pn £L is iht isup^ficiai ct>nteat &0I :U>t:Ue6 «n- A, 
Or, get 785*- <» C, to lo oti !) ; ftml opposiw 
8 Ml D la the ferea Sd.S© on C j four limes frhicb, 
«t 2(>1, is the siipetficiat <iofttent. "■ 

PROBLEM XVII. 

Tojind the superficial content of ff spkereid. - 
.;,....,'' : ■ (RUtE, 

Set .31S, on B,. to.tlie.cpiiJMigate axis oa A; 
then opposite to the' transverse axis on U, is 
the supeificial ccftitEn^:oti A.' ' 

"■■■■■'■ ■ ■ ''■ - '■'■ ' ixAM*]:.fe.' ' ■■ ■ " "'■ 

The transverse diarneter df a spheroid is 9 
inches, and the conjugates inches, required. its 
-iUpMfitiai 'coAKrit ? ■■ ■ 

Set\3l8 onb, to 5 GftA; then opposite tft 
goii B, is 141, the superfifcial cohtent on A- . 

PftOBLEJVt xviir. ' , ... 

{Skeaihe^kimeisr of tieMtae^ mid ptrpetiditular 
kti^kt of thestgmeat ^ HJpJier^ to Jin4 its 
superficial content. 

, ^iftd ^hft-'s»m of the'-«iflafeft oflw%b(v "and 
half the bas^^ theot s6t4-««']^ to $it4'Mi A; 
-; and 
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w.ud op|K>site to tke^aiutre sola cxi B^ is the 
9up£i'fici&l coatent oit A. 

EXAM PIE. 

Let the base be 30 inches, and height 9 inches, 
of the segment of a ^h^vQi required its super- 
ficial otfjteBt? . 

Halfefaois-ia, a»^*t93qaareis 225 
Square of 9 = : 81 

Sunfi .-. ;.........5q6 

Nqw, set \ Qn B, |<* 3-14-Qa A ; mA opposite 
to 30® QH B> is, the sijpeificiaj <;(aite(it, S6 1 inches 
oaA- 

This may als.0 be found as fe>llows i 
EHride hatf the diameter of, the base of the 
segment, by its height, and to tlie quotient add 
the height, the sum wtH be the diameter of the 
sphere. Ti>eii the fwoduct of 9.1416 hy the 
flfiametei- of the sphere, ajid height of the 3eg- 
nperit, ttlU be the superficial content of the 
segnieBt. 

0(, with the: diameter of tha sphere, find 
its superficial content by Prob. XVI. page- 43. 
Tlien set tlie diameter of the sphere on B, to the 
height of the- segment on A ; and opposite, the 
superficial content of the sphere on B, is tlnat 
of the.segmentoji A. 

Hence, 
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.. .Hence, the content of any circular zone may 
be found, Ijy computing the surface of each 
extreme segment, reckoned from the same pole, 
and tbdr difference will be that required. 

. PROBLEM XIX. ^ 

Given the side of atiy regular polygon, from 
three to tzvelve sides inclusive, tojind its area. 

RULE. 

Set the number, from the following table, 
answering to the given polygon, on C, to 10 
on D ; and opposite to the given side of the 
polygon on D, is its supei'6cial content on C. 



AREAS OF REGULAR P0LYGONS, 

THK SIDE BEING 1. 


JIAMES. 


N' of Sides. 


AREA. 


Equilateral Triangle-. 


has 3 Sides 

4 

5 

6 

7 

8 

9 
JO 
11 
12 


0.4330127 
1 .0000000 
1.7204774 
2.598O762 
3.6339124 
4.8284271 

6.\&\&SAi 

7.6942O88 

9.3()56399 

"11.1961 524 


^ 


^ 






Nonagon ■ •■• 


, 
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EXAMPLE. 

Required the area of a pentagon, whose side 
is 13 inches? 

Set 1.72 on'C, to 10 on D; and opposite to 
13 on D, is the superficial content 290 on C. 

REMARK. 

The numhers in the preceding table may be 
found as follows. 

Find the angle at the center, by dividing 360* 
by the number of sides; then a perpendicular 
drawn from the center, to one of the sidss will 
be equal to half the base multiplied by the na- 
tural co-tangent of hdlf the angle at the center ; 
;that is=^Xco-tang. half angle at center; and 
the area of the triangle is equal to half tlie base 
multiplied by the perpendicular, =^X^X co- 
tang, of half the angle at the center=:^Xco-tang. 
half angle : which multiplied by the number of 
sides, the product will be the superficial content 
of the polygon. 

Thus, to find the tabular number for a pentagon. 
360' 

The angle at the centre is = =72', and its 

5 
half 36*, and since the figure contains five 
sides, the expression will be=-5-Xco-tanijent 
36'=1^X1.3763S 19205:r].l'204774006- 

SECTlO>i 
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tilE USE f)F THE SLIDING RUL5', 

goun ME;*5URe» 

PROBLESf r."^ 
Given the length iajett^ end the breadth of 
thickness, in inches, of equal sided timber^ to 
Jiad the solid content in feet. 

RULE. 

■Set 12 upon D, f? the length on Ci then 
opposite to the breadth or thi^knegion X)^ i& tb*: 
solid conteqt ip feet orj C. 

ESAMPtES. 

I. ' 
The length of a !og is 20 f^t, aftd Errearfth 
Iginelies, the thickness fceiiig^the same, rerjuh-etl 
the nivmber of cubic feet it co-fiCftins ? 

Set 13 Oft 1>, to 20 wn C; t'len ofsposite to 
16 on I^ is 55i *eeS, the content on C. 
IF. 
l.tf t tbe leagth of 9, log besa fret and the side at 
thfc squaie 1 4^ inches, required the scil-id ooatent? 
Set 12 o« D, 10 28 on C ; aad tqajaoBirte to 14^ 
on D, is 40f on C, the content in cubic feet. 
III. 
A block of marble is 7 fe^t long, and each 
side 2 feet 4 inches; required the number of 
solid feet it contains ? 

Set l2onDi to 7 on C; thenopposite to ^ inches 
QD Kjia 38 feet on C, the solid feet required. 

PROBLEM 
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Given the length In feet, the breadth and thickness 
in inches, tojlnd the solid content infect. 

RULE. 

Find a mean geomitrical pftj'portfottal betVeen 
. the breadth andthickiiesS by Prob. VIII. pdj^e 
'S*; then set 12 on D, tb the iengfli on C; 

and opposite to the mean proportional oh D, is 

the cubic feet reqtiired on C. 

EXAMPLES. 

I. 

The length of a log is 22 feet, breadth I9 
inches, and thicltness 13^ inches; required the 
number of cubic feet it contains? 

Set 19 pD C, to 19 onD; arid opposite to 
13^- on C, is 16 ofl D, the mean proportional. 
Now set l2onD, to 22 on C; and opposite to 
16 on D, is 39 on C, the required content in 
solid feet. * 

II. 

Let the length of a log of mahogany be 13j 
feet, breadth 2 feet 11 inches, and thickness 
1 foot, 8 inches; required the content? 

Set 20 on C, to 20 on D; and opposFte tb 
35 on C, is 26^ on D, the mean proportional. 
Now set 12onD, to 13}onC; and opposite ta 
26j on D, is ^5^^ feet on C, the required con- 
tent in solid feet. 

E III.' 
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III. ' 

A bale is 84 feet long, 3J feet broad, and 2 
feet 2 inches deep j how many cubic feet doth 
it contain ? ' 

Set26onC, to 26 on D rand opposite to 42 
oa C, is 33 inches on D, the mean proportional. 
Now set 12 on D, to 8i on C ; and opptisite to 
33 on Pj is 62 feet on C, tlie answer. And, 
since five cubic feet make a barrel bulk, there- 
fore, set 5 on B, to I on A; and opposite to 6li 
on B, is 12-1- barrels bulk on A. 

IV. 

Required the number of feet of plank :3j 
inches thick, to make a load, or 50 cubic feet ? 

Set 5i on B, to 12 on A ; and opposite to 50 
on B, is 2+0 on A. 

PROBLEM- III. 
' Given the length in feet, the breadth and thickness 
at each end in inches,- -tojind ike solid content 
infect. . • 

"• RULE. 

Find the mean proportional between the 
hreadth and thickness at each end, and let 

■half their sum be called the side of the mean 
square. Thenset 12 on D, to the length on C ; 
ami opposite to the side of the mean square on 

■ Y), is the solidity required on C. ' 

EXAMPLES, 
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EXAMPLES. 
I- 

The length of a log is 32 feet, breadth at one 
end 23 inches, and thickness H incttes; and 
the breadth at the other end 19 inches, and 
thickness 12$ inches; required the content? 

■ Set 14. op C, to 1* on D; and opposite to 
23 inches on C, is 18 on D. Again, place 19 
on C, to 19 on D ; and opposite to 12| on 
C, is 13 J on D. Now half the sum of 18 
and 15i is 16^ inches, the side of the mean 
square. 

Then aet 12 on D, to 32 on C j and opposite 
to 16i oa D, is 62 on C, the cubic feet re- 
quired? 

II. 

Let the length be 27^ feet, Iweadth at the 
greater end 20 inches, and thickness 12 iochesi; 
breadth at the less end 17 inches, and thicknes» 
10 inches ;" required its content ? 

■ By proceeding as before, the mean propor- 
tional of the greater end will be 15^ inches, and 
of the less 13.i half the sum ij Hi inches. Now, 
set 12 on D, to 27^onC; and opposite.to 14j^ 
on D, is 33i on C, the number of cubic feet 
required ? 

» s ■'-'■•" Problem 
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PROBLEM IV. 

Given ike length of a iree tn feet, and tnean 

iOameter in inches, tojind its content. 

RULE. 

Set I upon G, to the mean diameter on D; 
and opposite to .7854 on O, is the side of a 
qqpare equal in area to the circle whose ^iame- 
^f is giyei?- 

Now. set 12 on D, to the length on C; and 
opposite to the side of the square on D, is the 
solid content on C. 

REMAR^. 

In round timber, -which tapers grad,ually, the 
circumference may be taken at the middle for 
the mean giit ; or half the sum of the circuni* 
ferences at each end. If it tapers irregularly, 
the circumference is to be taken at the ends and 
at equal intervals; and- their sums, divided by 
the number of times tho circumference has been 
taken, will he the mean girt or circumference. 
Thus let .the circumference at the ends, and at 
equal intervals, be 35> 28, 23,, 20, and 14. 
Now. their sum 120, .divided by their number 
5, gives 24 inches, the mean girt 

EXAMPLES. 

I. 

The len^gth of a tree is 4:2 feet, and mean dia- 
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meter l' foot, 8 inches, required its solid con- 
tent. "■ 

Set 1 On C' to 20 ort 13; arid t^posrte to 
.785+ dn C,'Js n| iflches on D, the Side oftiii 
square. Now set 12 on D, to 42 on G;- &lld 
opposite to l;7f inches on D, is 91^ feet tSiC, 
the solidity. 

It 

Let the length of a spar .be 52 feet,, and 
mean diameter \4 inches, required the soli^ 
content. 

Set 1 on C, to 14i on D ; and opposite to 
.7834 on C, is about 12^4 on D. Noftr ,et 
12 on D, to 52 on C; and opposite to 12.i 
on D, is. about 55-6 feet on C, the solidity re- 
quired. ' . . 

PROBLEM V. 
Given the length of a tree in feet, and its circum- 
feT-ence in f^ or inches, to find its solid content 
in feet. 

HTJLtS. 

I. 

The circumference being given in feet 

Set 3.545 on D, to the length on C ; and 
opposite to the circumference on D, is the solid 
content on C. 

» 3 n. 
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II. 

^ The circumference being given in inches. * 
, Set 42-54 on D, to the. leugtli in feet on C, 
then against the circumference on D, is the solid 
coqteni on. C.-f 
Thecirciunfereiice being given in feet 

EXAVFLES. 

.... i 

The length ftf a tree is 46 feet, apd circutn- 
fcrence 3 feet, required the solid content? 

Set 

; • Thii computatmn is also verj- easily 'per&rmed By 
(j>g8rithoi3, a> ^11ow9 : 

To the constant logarUhm, 6.742439. &dd thelogarilbm of 
the length, and twice the logarilhm of the circumferenc*, 
the ium, rejecting 10 from the iifles, will he the logarithm 
of the solid content in leet. 

ZXAKPLe, 1 

Let ^e leagtb of a ipai be 35 feet, esi the circunifeitnce 
30 inches ; required its solid content. 

Constant logarithm (••■•• ■. ••• 6.742439 

Length 35 feet- -log. •••* 1.544068 

Circumference 30, log. 1.477121x2= 2.954242 



Solidity. ••■ 17. 4 feet 1.240739 

f Or multiply the circumference in Inches by .2821 (which 
is the side of a square equal to a circle whose ciixumfrrence 
is 1); then multiply the square of this product )>y the leiigtti 
^ feet, which being divided by 144, the quotient will be th« 
answer fit cubic feet 
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Set 4s6 on, C to 3.545 on 0; then opposite to. 
the. circumference 3 t'eet on D, is very nearly 
33 feet, tiie content on C, 

''. ^I- ^ " . . ■ - 

The length of a tree is 50 feet, and npean cir- . 
cuinference 4^^ feet, required the content ? 

The length 50 feet on C, being put to 3.546 - 
on D, the beginning of the line C is removed 
tp:the, light hajid of 4^ on J). In this case, 
therefore, take ftny multiple or part of tha, 
length, as its double, which is ipO, .and place 
opposite to 3. 54-5' pn D, and against 4.5 on D . 
is' 161 on C, the half of which 81^15 the number _ 
of cubic feet required. 
. The circumference being given in inches, 

EXA'MPLES. 

I. 

Let the kngth of a tree be 20 feet, and mean 
drcumference $9 inches, required its solid con- 
tent ? 

Set 30 on C, to 42.54 on Dj then opposite- 
t6 29 on D, is 9-^ feet, the solid content on C, 

II. 

The lengtli of a tree is 48 feet, and mean cir- 
cumference 35 inches, required the solid con- 
tent ' 

S4 Th9 
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The length on C being set to 4.2.54! oii D, 
there is no part of the slide opposite to the cir- 
cumference oh D. In this case, therefore, take 
any aliquot part of the length, as a fourth, 
which is 12. Now set 12 on C, to 42.54 on D; 
and opposite to 35 on D, is 8^ on C; which, 
multiphed by 4, gives 32^, the solid feet re- 
quired. ■- ; ■ 

in.. : . ■ 

, The length is 66 feeti arid circuniference '40 ' 
inches, required the-solid coOtSnt? 

Set 56 on C, to 42-54 on D; and opposite 
to 40 at the left hand end of the line I), is 4-9J ' 
feet, the ariswci- on C. , ' 

.IV. " ^ 

Let the length of a tree be 45-feet, anrlcir- 
cumference 32 inches, required the content? 

The length on C being set to 42-54 on D, 
there is no pai-t of ^he slide opposite to 32 on D. 
Let therefore one-thh-d of the length, which is 
15, on C, be set to 42.54' on D; and opposite 
to ,32*0 D, isSS on C ; which multiplied by 
3, gives 25-5, tlie solid content. 

-Instead of taking, allqupt parts of the length, 
the content. may be found more generally by the 
iblowing rule : 

Set 10 and the end of the slide on C, lothe 
circumference 
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circumference on D> and observe the cumber 
ou C, which is opppsite^to ^S-S* on I>i. JJ^ow 
.set this, numjier on B, to the. middle JJivision 
on A ; and opposite ty th,^ length on B, is the 
content on A. 

Thus, iuthe above example, set iQAt^vexid 
of the line C, to 32 on D;,and Ofipeateto 
42-54i.O(i D, is 17.6-pn C.: Now set, 17-6 on- 
B, to 10 ori A-; an4 opposite to the Iqngtb 4s5. 
feet on B^ is. '25-5,. the content on A. ■ , 

..Again; in example second, set IC at 'tfie end' 
of the slide on C, to the circumference 35 on ■ 
D ; and opposite to 42.51 on D, is 14.7 on C. 
Now set 14. 7 on"B, to the middle 10 on A; and 
opposite. to the -length 48 on B^ is 32j fcet^ the 
solid content on A.. • 

rehabkI 
The . number of cubic feet in a box or bale 
b'eing found by the preceding rules, its barrel 
bulk is obtained by doubling the feet, and point- 
ing off the right hand figure as a decimal.' 

Thus, in example third, page 50, the contents 
of the bale in cubic feet is 62, which being 
doubled, and the right hand figure pointed off, 
g^ves 12-4, the barrel bulk required. 
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Problem vt 

Ghen the length, and the breadth, and depth in 
feet, to ^nd the solid content in yards. 

RULE. 
I. 

i The sectiori ef the solid being rectangular. 

Find a mean proportional between the breadth 
aiid thickness by Problem VIII. page 2i- Then 
sftt the length in feet oti the line C, on the 
slide, to 5-'2* on the line D, and opposite to 
the mean proportional on D, is the contenl ia 
ciibi:) yards on C. ' t, 

11. 
The section of the solid being triangulftp- 
Find a mean propovtiunal between the perpen- 
dicular and half the base, and proceed as before. 

EXA31P;LK3. 

I., 

Required the number of cubic yards in a porr 
tion of a canal, whose length is> 1^50 feet, meaa- 
breadth 19 f?et, and depth 8^^ feet ? ^ 

Set 8i on C, to 8^ on D ; and opposite to 19 
oi^ C, is 1^1 on D, the mean proportional. 

Now set the length 150 feet on C, to 5-3 on 

!>; 

'• Or rather 5. 196, which ia the square root of 27, the 
number of cubic ii^ei iu a cuhtc yard. 
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I); and Opposite to l2i on D, is the content in 
cubic yards 897. on C. 

H. 

The len^thof a piixe of through-cutting* is 
30 feet, mean breadth 43 feet, aod mean depth 
6t feet, required the content in cubic yards ? 

Seteio" f-f 1^0 6t '^^ l^J ^^^ opposite to 
43 on C, 13 about 16 9 on D. Now set 30 on C, 
to 5.2 on D; and Opposite to 1S.9 on D, is 
about 319 yards, the solid content on C. 
• III. 

Let tTie lengtli of a piece of side-cutting be 
80 feet, base 26 feet, and perpendicular height 
14 feet^ required the content in cubic yards? 

In this example the section is a triangle, and 
therefore the mean proportional between the 
base and half the perpendicular is to be found, 
which, by proceeding as before, will be 13|- 
nearly. Now set 80 on C, to 5.2 on D, and 
opposite to 13^ on D, is 539, the content in 
cubic yards on C. 

RCMAEK- 
" T&rough-cutting, tide-culting, side-banking. Sec. are 
terms used in road-making. The first af these terras is 
when a piece of rising ground is fut through in order to 
make the road more upon a level. Wlieu a road is made 
along tlie side of a hill, the quantity cut out of the declivity- 
is called tide-cutting ; and side-batding is the quantity to be 
laid down to make up a part of the side of (he road, that it 
PUf be of the prosier breadth and beighth. 
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. .., feEMARK. ' 

^ In order to render the ealculations for ascer- 
taining, the number of cubic yards in a piece of 
side-cutting as simple as possible, let the mea- 
sures be taken in the followii^g manner: 

, Stretch, a line froir tlie upper part of the side- 
cutting to the nearest part of the outer edge 
9f the road, and let the length of this line be 
called tiie, base; then, by means of ^-divided 
rod, measure the nearest distance between this 
lineand the intersection of the horizo«tal and 
sloping planes, which call the. perpendicular. 
Now multiply the length of the piece of side- 
cutting by the perpendicular, and by half the 
ba^e, each being expressed in feet; artd this 
product, divided by.27, will give the solid con- 
tent in cubic yards. 

When the horizontal and slant sides of the 
side-cutting are considerable, and nearly at 
right angles to each other, the perpendicular , 
will be so long as not to be easily measured by 
the above method. In this case, therefore, the 
three sides are to be measured. Now from half 
■ the sum of the th'ree sides, subtract each side 
separately; then extract the square root of the 
product of half the sum of the sides^by the three 
differences; multiply this root by the length of 

thd 
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the section, -and Sie product,- (fivided by 27, 
will be the content in cubic yai-ds. 

Or with the three sides calculate the angle at 
the horizontal extreniity. With this angle, the 
distance between the opposite edges of theside- 
cuttin^ the hase or horizontal measure, and 
the. length of the section, the content in cubic 
yards may be found. . ^ 

The limits assigned to this ti;act will not admit 
of entering into a detail of the most proper 
methods of taking the various measures in side- 
cutting, side-banking, &c. nor into the different 
methods of making the calculation^ from these 

'measures. 

PROBLEM VB. 

Given the diameter, or . circumference, and the 
• length of a cylinder, tojind its solid content. 

RULES, 

I. [ 

Tlie diameter being given. 

Set the length of the cylinder on C, to 1.13* 
on D; then opposite to' the diameter on D, is 
the content on -C, in the same measure. 

If the length is given in feet, and tlic diameter, 
in inches. 

Set 

* Or more accurately 1.12838, Ibe diameter of a circle, 
whose area is 1 ; or the square root of [lie rrciprwal^of 
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Set llie length in feet on G, te 1 3 54 * on D; 
and opposite to the diaineter' in inches on D, is 
the content iu feet on- C. 

ir. 

Tbq circumference being given, 
- Set the length on C to 3.54 on D ; and op- 
posite to the circumference on D, is the coWdt 
on C, in the same measure. 

If the length is given in feet, and the circum- 
ftience in inches. 

Set the length in feet, on C, to 42.5+ on D; 
and opposite to the civcuinfereuce in inches on 
T>, is the content in feet, on C. ^ 

EXAMPLES. 

I. ' ' " 

■Let the length nf acyhiider be 60 Inches, and 
its diameter 24 inclus, required its content in 
inches, and also in feet? 

Set ep on, C, to 1.13 on D; and opposite to 
24 on 1), is 27143 on C, the content: or, set 
^■feet the length on C, to 13.54 on D; and 
opposite 24. inches on D, is 15^7 feet, the solid 
content on C. 

11. 

• The diameter of a circle ixhose area is lt+, and, there- 
fore, equal tp 1.I3S38 multiplied by 12, the %i\agtn rout of' 
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.,. ,>; ^ -. ■ ,11-, y. , „.- 

The circumference,o:f.a c;ylirKler. is.30 inchea, 
and its length 4 feet, requited its, solid content 
in inches, and also in feet ? 

Set the length 48 inches on C, to 3.54 on D ; 
and opposite to 30 ou.D, is the.contentt .3438 
cubic inches, on C. 

Again, set 4 feet, the length, on C, to 42.54 
on ,D; and aa the slide is now placed, the n.ght 
hand extremity of the line C, is considerably t» 
the left of 30 on D ; obsen'c, therefore, if any 
division on the second part of the line C, coin- 
cides with a division on the line D ; in this exam- 
ple, 50 on the second part of the line C, coin- 
cides with 15 on D; thefefore, draw out the 
slide tiritit 50 on the first part of C, coincides 
with 15 on D, then opposite to the circumfer- 
.€nce30on D, is 1-99 the content, in cdbic feet, 
onC. ■ 

Orset 4 feet rtn t, td 3'.54 on t), and oppo- 
site, the circumference '2 5 on D, iS I. "99 the coii- 
lent on C. 

PROBLEM Vin. 
•Giten the diamiter, or circumference, of- the bale 
of a cone, and its perpendicular height, tofi^ 
Us solid content. 

BULK. 

Proceed as directed in tlic last problem, with 
this 
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this difference only, that one-third of the per- 
.|>endicular height is to be used instead of the 
length of the cone. 

EXAMPLES. 

I. 

Thediameterof thebaseof acohe is 25 inches, 
and perpendicular height 7, feet; required its 
£olid content in inches? 

Set 28 inches, one-third of the perpendicular 
height, on C, to |.I3 on D; dnd opposite to 
the diameter, 25 inches, on D, is the solid con- 
tent, i4>12 inches, on C. 

II. 

The height of a cone is 12 feet, and the cir- 
cumference of, the hase 5^^ inches; required its 
solid content in feet ; 

Set 4 feet, one-third of the altitude, on C, 
to ^S.S* on D ; then opposite to 54 inches, the 
circumference on D, is 6.44(6 feet on C, the- 
sclid content. 

.REMARK. 

If the base of a cone is elliptical, find a mean 
proportional between the transverse and conju- 
gate diameters, with which, and the height, 
proceed as before. 

FROBLKM 
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PROBLEM IX, 

Given ike side of the base, and perpendicular al- 
titude of a pyramid, to find its solid content. 

KULE. , 

Find the area of the base, by prob. I. chap. II. 
Then, set l on B, to the area of the base on 
A; and opposite to one-third of the perpendi- 
cular height on B, is the solid content on A. 

EXAMPLE. 

The side of the base of a square pyramid is 
36 inches, and its perpendicular height is 63 
inches; required its solid content in feet? 

Set 1 on C, to 10 on D ; apd opposite to 36 
on D, is 1300 nearly, the area of the base on C. 
Then, set 1728 on B, to 1300 on A ; and oppo- 
site to 21 inches, one-third of the perpendicular 
height, on B, is the solidity of the pyramid, 15| 
cubic feet, on A. 

REMARK. 

If the base be triangular, pentagonal, &c. 

find the area of the base, and proceed as before. 

PROBLEM X. 

Given th^ diameter or circumference of a globe, 
to find its solid content. 

RULES. 

I. 

The diameter being given. 
Set die diameter on C, to 1.38 on D; and 
r opposite 
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opposite to the diameter on D, is the content 
on C) in the same measure. 

I/' the diameter is given in inches, and the corf 
tent le^uired in feet. 

Set the diameter in inches, on C, to 57-4 on 
D; and opposire to the diameter in inches, on 
D, is the content, in feet, on C. 
II. 
The circumference being given. 
Set the circumference on C, to 7-7* on D; 
and opposite to the circumference on D, is the 
content on C,-in the same measure as the cir- 
cumference was expressed. 

If the citcumference is given in inches, and the 
content required inject. 

Set the circumference in inches on C, to 
32' "t" on D; and opposite to the circumference 
on D, is the content in feet on C. 

EXAMPLES. 

I. 

The diameter of a sphere is 2 feet, 6 inches ; 
required its solid content in feet, and also in 
inches? 

Set 

• Or 7.6923, the square root of the reciprocal of .OI69, 
the solid content o * sphi e, whose tircumference ia 1. 

+ Or 31976, thf square mtt of the quotient arisiiig from 
the divisiou of W>t, by .016^. 
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Set the given diameter, 30 inches, on C, to 
1.38 on D; and opposite to 30 on D, is the con- 
tent in inches, I4il37, on C. 

Again, set 30 on C, to 57.4< on D ; and oppo- 
site to 30 on D, is 8- 1 8, the content in fe^t, on C- 

Or, set 2 feet, 5 tenths on C, to 1.38 on D; 
and opposite to 2.3 on D, is 8. 18 on C, as be- 
fore. 

PROBLEM XI. 
To find the solid content of' the sector of a sphere. * 

RULE. 

Find the superficial content of the segment by 
Prob. X VllL page it. Then- set 1 on B, to one- 
third of the radius of the sphere on A ; and op- 
posite to the surface of the segment on B, is the 
solid content of the sector on A. Or multiply 
the spherical surface of the sector by one-third 
qf the radius of the sphere, the product will 1>e 
the solid content. 

EXAMPLE. 

The diameter of a sphere is 34 inches, and the 
diameter of the segment 30 inches, required the 
solidity of the corresponding sector? 

By Prob. XVIII. the surface of the segment is 
96133, which mulriplied by 5-h one-third of 17 
the radius of the sphere, the product 5447 .^^ i* 
the solid content of the sector. 

F 2 PROBLEM 
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PROBLEM Xir. 

Given Ike diameter atfd height of the segment tf 
a sphere, to find its solid content. 

JIVLE. 

W\th ti?e gipeif terms, fin<i the solid cojitentof 
the septor qf thf spl>*re, by l^st Problep. Ar^ 
with the diameter of the segment, arid its dis-r 
tance from the cefjtre of the sphere, find the 
solid iconlietit of ^je ^;one, by prol».,VUI. pag« 
63 ; then, the difference between these, will be 
,the solid content of the segment 

Or, to three times tiia square of the base, add 
fouf tiqfies the square of the height, multiply the 
suH) \^ one-si5tt}i of the height, and by .7854t, 
an(J the product will be^e solid coptent. 

SX4.UPLE. 

let the base qf the segment of a sphere be 3{> 
inches, and height 9 inches ; required its solid 
COD tent ? 

By the preceding Problem, the content of the 

sector is =54*7.5^. 

And the content of the cone 
whose base is 30, and height 
9 inches, is • 1884.96 



Solid content of tlieseginent- • • • ^5&2.58. 

By 
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* ' Py ftie seconi ftul*. ■ 

fese .... 3() Height ^ 

30 9 

Sqaare •■ 900 Square 81 

Multiplyby 3 MuhJplyby-. 4 

trod'uct-. 2700 Product •••• 324 . 

2700 

Sum . . ■ * 3024> 

Onft-si^fli h«ight=i=r ] J 

30241 
1512 

The product is =4536 ; 

which being' mutiplied by. 785^, the product is 
35(>2.57, the solid content, as before. 

PROBLEM Xlir. 
Tojind the solid content of th^rustum.of a pyra- 
mid, or of a coht ; the sides of the squares at 
the top and hottomof ike frustum tij a pyramid, 
or the diameters of the circular ends of the 
frustu^ of the cone, and the perpendicular 
height, being given. 

RULE. 

By the sliding rule, or otlferwise, find the 

squares of the top and bottom sides, and - also 

the product- of these sides : the product of the 

F 3 sum 
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8um of these three numbers, by one-tEtrd of the 
height, will be the solid content of the frustum 
of a pyrmid in inches, if all the terms are 
given in inches ; which may be reduced to feet 
by dividing the above product by \7'2S. — Or, by 
setting 1728 on B, to the product on A ; and op- 
posite to 1 on B, is the solid content of the frus- 
tum of the pyramid, in feet, on A. If the sides 
of the squares are given in inches, and the height 
in feet, the divisor is 144. i 

If the solid is the frustum of a cone, lind the 
solid content of a pyramid, whose sides are the 
diameters of the top and bottom circles, and the 
altitude the same as the cone; then, set 1 on B, 
to .7854 on A; ;ind opposite to the content of the 
pyramid, on B, is the solid content of the frus- 
tum of the cone on A. 

]£XAMPL£S. 

I. 

Ih a square pyramid, let the side of the square 
at tiie bottom be 42 inches, and at the top 31 
ini'i IS, and thr perpendicular heights? inchesj 
required the co I'ent in cubic feet? 

Square of bottom side- • • ■ =42X42= 17C4 

of top side =31X31= 961 

Product ot top and bottom=:42X31 = l302 

Sum •■- • 4027 

One-third height = v = 9 

Solid content in inches 36243 

Now, 
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Now set 1728 on B, to 36245 on A; and op- 
posite to I on B, is the content 21 feet nearly, 
on A.— Or, set l"28on B, to 4027 on A, and 
opposite to 9 on B, is 21, the content oh A. 

11. 

Let the diameter of the base of the frustum of 
a cone be 50 inches, and that of the top 34> 
inches ; and the perpendicular height 66 inches : 
Required its solid content in feel? 

Square bottom diam. = 50X50=2500 
Square top (liam ■ ■ • =34.X34~1156 
Product of diam. =50X34= 1 700 

Sum " •• • -5356 

Now, act 1728 on B, to 5356 on A, and oppo- 
site to 33, one-third of the height, on B, is 
102 3 the content of the frustum of a pyramid 
on A. — ^Then, set 1 on B, to .7854. on A; and 
opposite to 102-3 on B, is the soUd content of the 
frustum of the cone SO. on A. 
PROBLEM XIII. 
To find ike content of a solid, bounded by six 
planes, of which the bases are parallel, but 
not similar to each other.* 

■ Find the product of the breadth and thickness 
F 4 .at 

. * If the bases xn polygonsr Oie solid is called a pritjaoid, 
or pyramidoid. 

t This rule isexpregsed arithmetically ; the multiplicatioa 
part may) however, be perfoimed by the slidiag rule. 
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at the bottom, and also of the breadth and 
thickness at the top : add the top and bottom 
breadths and also their thicknesses, and find the 
product of these two lat.t suras ; to which add 
the two former products, and the sum multiplied 
by one-sixth of the perpendicular, will give the 
solid oontent required, 
Or, 
To the breadth at the bottom, add half the 
top-breadth; and to the top-breadth, add half 
the bottom breadth ; multiply the first of these 
sums hy the bottom thickness, and tl^e second 
by the thickness at the top: then, the sum of 
these products being multiplied by one-third of 
. the perpendicular height^ the product will be 
the solid content 

EXAMPLE. 

Let the breadth at the bottom be 3Q inches, 
and thickness 2i; the breadtk at tlie top 23 
inches, thickness- 16, and the perpendipiilar 
height 18 inches: requiFed the solid content? 
By Rule First. 

Breadth at bottom 36 At top 22 

Thickness at bott. 28 At top 16 

£88 132 

72 22 

First product- • r. 100-8 Second product 352 
Breadth 
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BnadtU It bottom 36 Thick, at bott. 28 
at top •• 22 at top' • IS 

Sum 58 Sum ti 

U 

232 
232 

Product • i2552 • 

First product ••• 1008 
Second product ■ • 352 

Sum 3912 

Ooe sixth height- -3 

SoHd content •• 11738. 

By Rule Second. 
Breadth at bottom 36 Half breadth at bot. 18 
Half breadth at top 11 Breadth at top •■ 22 

Sum-.-.-v 47 Slim ^ 40 

Tliicliness at bott 28 Thickness at top IS 

376 Second product 640 

First product 1316 

Second product- • 640 

Sum 1956 

One-third height' 6 

Solid content .- 11736 

PROBLEM 
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PROBLEM XIV. 

To find the content of a cylindroid, which is a 
solid, whose bases are parallel ellipses. 

RULE. 

With the given transverse and conjugate dia- 
meters of each of the bases, and the perpendi- 
cular height, proceed as directed in last pro- 
blem. Then, the product, thus obtained, being 
multiplied by r^g^^ will give tlie c»utent of 
the cjiindroid. 

EXAMPLE. 

Let the transverse diameter at the bottom be 
48 inches, and the conjugate diameter 34- inches : 
those at the top 42 and 30 respectively; and 
the height 36 inches: required its solid con- 
tent? 

By Rule First. 
Traris. diam. at hot 48 Trans. diam.attop 42 
Conjugate-, 34 Conjugate •■•• 30 

192 Second pr<iduct 1260 
144 

First product- • • • ,1632 

Tnuis. diam. at hot. 48 Con. diam. at hot. 39 

at top 42 ^-^ — — at top 30 



Sum'- 



90 Sum ■ 
64 



64 



Product 5760 
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Product f 5760 

First product 163a 

Second product - • 1260 

Sum • 8652 

One-sixth height ■ • 6 

Product, , 51912; which hHug 

Multiplied by • • .785* . the product, 

ia 40771.68 the solid content of the 

<^lindroid. 

By Second Rule. 

Trans, diam. at hot. 48 Half 2* 

Halftrans, attop- • 21 Trans, at top ■ • 44 

Sum . • 69 Sum ■ 66 

Conjugate at bot. • • 3* Conjugate at top 30 

276 Second product iOSO 
207 

First product ■ * ■ • 2346 , 

Second product • • 1980 

Sum 4326 

Multiplied by ■f'h'. 12 

Product- •, 51912 the same as before. 

PBOBLEM 
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PROBLEM XV. 

Given the length of the keel of a ship, Md the 
extreme breadth, toji/id the tmnage. 

RULE. 

Set 1 on B, to the laift-ih of the keel on A; 
and opposite to the breadth on B^ islcertai* 
number on A. 

Now set 188 on G, to the aboVfc fouild nufti- 
ber on A ; and opposite t& tfee breadth oft B, li 
the tonnage required on A. 

ESAMfLESi 
I. 

The length of (he keel is' 68 feet, and extreme 
breadtli 22 feet ; retjuired the- tannage ? 

Set 1 <Mi B, to 6t onj A ; and opp(»ite to ^ 
on B, is 1500 on A. Now set 188 on B, to 1500 
on A; and opposite to the breadth 22 on B, is 
175 nearly on A, the tonnage required. 

II. 

tct the length of the keel be 86 feet, and ex- 
treme bieadth 28 feet; required the tonnage? 

Set 1 on B, to 86 on A; and oj^Kisite to- 28 
on B, is 2400 on A. Now. set 188 on B,. to 
2400 on A; and opposite to 28 on -B, is 358^ 
tons on A, 

REMARK. 

The tonnage may be more easJIy'found'by the 
following: rule; 

Set 
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Set isj, or ratber 13.71 *, on D, to Ae length 
of the keel on C ; tbea opposite to the extreme 
breadth on D, is the tonnage on C. 

EXAMPLE. 

Jlet the length of. the keel be 78 feet, and ex- 
treme breadth 24^ feet; required the tonnage? 

Set 13.71 on D, to 78 on C; then opposite to 
2ii pn D, is 2W on C, the tonnage required. 

By a sliding rule of a late construction the 
tonnage may be found as follows : 

Set 1 on A, to 9^. on D ; now bring the half 
breadth on C, to the breadth on D ; and oppo- 
site to the length of the keel on A, is the ton- 
nage required on B. 

B3CAMPLE. 

X^X the length of the keel be 70 feet, anct 
Extreme breadth 24 feet; required the tonnage? 

Set 1 on A, to g* on D ; then bring the half 
breadth 12 on C, to the breadth 2J. on D ; and 
opposite to the length 70 feet on A, is 31^ 
Hsarly, the tonnage on B, 

SCHOLIUM. 

The following method uf taking the dimeo* 

siOD9 

* Tbe number 13.71 is the tonnage point, atid maybe 
fbuad on the rul« by setting ]0 at the middle of C, to 10 6a 
1^; tbeo opposite to 188 (e<iual U> twice 91) oa C, »13f 
uaily on D ; or it is tbe squ.ve toot of 188. 



Do,1,7cdDyGoOglc 



, 75 

nons for the .tonnage, is tbat which is used iii 
the King's service ; according to act of pariia^ 
iDent 

I 

When the ship is lying dry. 

Measure ihe length fiom the main stern-post^ 
SloDg the rabbet of the keel, to a line perpen- 
dicular thereto, from the fore part of the main 
sleni, under the howsprit; from which subtract 
thiee-fiflhs of the extreme breadth, exclusive of 
any sheathing or doubling; and the remainder 
is to be esteemed the length of the keel for 
asceitaiuing the tonnage. 

ir. 

When the ship is afloat 
Measure tlie nearest distance, at the load 
water-mark, between the after part of the stem- 
post, and. a plumb-line suspended from the 
Stem; which subtracted from the length, mea- 
sured from the point on the stern, where the 
plumb-line waa suspended, to a point perpendi- 
cularly above the load-water mark, at the fore- 
part of the main stem, the remainder is the 
extremelength6f tbeship; from whichsubtract 
three-fifths of the extreme breadth, measured 
from outside to outside of the plank, exclusive 
of sheathing or doubling, and also one-fourth 
of the depth of the load water line abaft, and 

the. 
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the remainder will be the length of the keel for 
toanage.; with which^ and the extreme breadth, 
the tonnage is to be found as before. 

EXAMPLES. 
I. 

Let the measured length from the after part 
of the post, along the rabbet of the keel, to a 
perpendicular, from the fore part of the stem, 
immediately under the bowsprit, be 127-8 feet, 
and the extreme breadth 32 feet ; required die 
tonnage ? 

Set 5 on the line of numbers on the slide^ to 
3 on the first hoe of numbers ; then opposite to 
the breadth S2 on the slide, is' 19>2 on the line 
A : which subtracted from the measured length 
J27.8, the remainder 108-6, is the length of the 
keel for tonnage. Now set 13.7 on D, to 108.6 
the length of ihe keel on C ; then opposite to 
32, the extreme breadth on D, is 591, the 
tonnage on C. 

11. 
Let the length between the after part of 
the post, at the load water-line, and a plumb- 
line suspended from the stern, measured hori- 
zontally, be 15 feet ; the length upon deck from 
the point at the stern, where the plumb-line was 
suspended, and a point perpendicularly above 
the load water-mark at the fore part of the stem 

198 



.1 Google 



80 

198 feet: the extreme breadth 60 feet^ anil 
height of the load, vater-Iine abaft, 24 feet; 
required the toanage of the ship ? 

Length, from the aft-side of the post, 
at tlie load water-line, to a perpen- 
dicular from the stern 15 feet 

Three-fifths of 60 ft^et, the extreme 
breadth 36 

One-fourth of gi feet, the depth of 
the load water-line at the post • • 6 

Sum 57 

Length m^ured upon deck 198 

Length of the keel for tonnage ■ • HI 
Now, set 13-7 on D, to 141, the length (^ 
the keel on C, and opposite to 60, the extreme 
breadth on D, is 2700) the retjuired tonnage 
onC. 

SECTION V. 

THE PROPERTIES OF THE PLATONIC BODIES. 

A regular solid is that which is contained by 
like, equal, and regular plane figures, and whose 
solid angles are all equal : of these there are only 
five, and they are called Platonic bodies from 

the 
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the ancient piiilosopher Plato. . By the fol- 
lowing table, the surface, solidity, Sec. , of any 
of these bodies may be very easily found ; 



- Name. •' 


N'oPSides. 


Th side »f the PJatonie 
, bodybripgi. - 




Surface. 


Solidity. 


Tetraedron ■■•• 
'HexBedron • • • ■ 
Octaedron •••• 
Dodecaedron -• 
Icoe^edron ••---• 


■■■■■♦■ 
6 " 
8 

-.: aa' . -■ 

2P . 


I.7S20508 

fi.obooooo 

3.4641016 
B0.6M7788 


I.OOQOPPQ 
.04714045 
7.6631189 
24816950 


The diameterofabpjiere being J, the lide of.oije of 
the Platonic bodies that 


Name.' 




miybecircumt 


''s?ii?ir' 


Tetraedfoti ••■• 
HeKae-Irott ■ ■ • ■ 
Octaedron .... 
Utldecaeriron •- 


0.81 6*97 
0.577350 
0.707107 
0.5«473l- 


2.449*8 . 

ilooooo 

1.3S474 
0.661 5« 
0.44903 


1.64417 

■o.S86ib 

1.03576 

.o:6ai53 



PROBLEM I. 
Tojindthe surf tux and solidity of a Platonic Body. 

RULE. 

Multiply tiie number under aurfaee corre- 

spondiug to the giveq bod^,i by Aft, square ()f 

G the 
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the diameter, the product will .be t^ie superficial 
content ; and the numbei- under solidity multi- 
'plied by tlie cube of the diameter will give tbe 
solid content required. 

.,.. ,,. " e'xample. j •■ 

. Required the sujierficial. and soUd poptent 'of 
»'doJecae^ron, whofce side is (o feet/" 

Ttbiriirsorfttp' '- EOJMSTTW - jcHditj ■- " "T.6631i» 
HifmiD^iitiO . ' =. im -4(a|te '•, . .--■■. lOOO 

.Surftc^ - '- S«-J.iJ788 - goHdity - "-' ' 7663.1189 

' ■ !. J PROBLEM 11. ; 

Given' the diameter of a Sphere, to fnd the side 
; -of-a Flatonie body tHttt niay heinscribed in the 
sphere- circumscribed about it, or, tkat is equal 
I to the sphere. 

" ' ' , I "■" KUI.E., ■■_' " ■ 

Multiply the corresponding number in the 
table by the diameter of the sphere, and the 
product Will be the side required. 

, EXAMPLE. 

, Required the »rte of an octaedroa th&t may 
be circumscribed about a sphere, vfaose diameter 
is 20"inchcs .' 

Tabolw number '■ . • ■ - ■ - taSVi 

CiTSD difinieter ... . - 10 

SideieiiiuKd - . . - - ~ ■ U^MBD 

The converse, &c. of these problems may 
also be (easily resolved by means ef this table. . 

CHAP. 
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CHAP. II. 

COHTAIHIJIO 

THE DESCEIPTIOS 



, SUlKARPENTER's SLIDING RULE, 

MUNGO MURRAY'* RUIE; 

■ . r. \ ,.i ^jH ■ .\ ■ 

3« «6E IBf tHfeCOJfSTaOCTIDN OF MABTS,- 
;. .-YAa-DS, CAJPSTAN-SARUEJ-S, &C., 



, .,: SEfrCION.I. 

THE DIlSCHJPTtON :AND USE 

LINES UPON THIE' FIRST SIDE OR FACE 
OF THE KULE. 

i. HIS rule is usually two feet long, having a 
joint in the middle, and a slide, as in the com- 
mon sliding rule already described. 

There are four lines of numbers, two upon 
the slide, marked B and C; one above the slide, 
marked A, and one below, marked D. This 
Inst line i& inverted,* and is so disposed, that 12 
on it is exactly opposite to \'2 on the upper line 

of 

* On tome Carpenter's rolea, tbe ijac D is tbe cammoD 
^rt line. 

G2 
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of numbers on A; and, therefore, since the in- 
terval between 1 aiid 12, is greater than that 
between 12 and lOO, the beginning of the in- 
verted line extends beyOnd the termination of 
the line A ; hence,' the division representing 
I.4+ is af the ngli't hand extremity of the in- 
verted line, and lii atits left. 

The superficial content is found by the two 
upper Uffes of nmnbers, A and B, exai:tly ia She 
same mithntfras liy-iflic tonBDonrtflelMfore de- 
scribed. But the operati o n for finding the sohd 
' content of timber, stotl^ Ac. is much easier, 
and is as follows : . 

PnOBLCM. 
Given the length in fkei, and the breadth and 
thickness in inches, t9_fi^d the solid content in 

RULE. 

Set the breadth on the hne C on th6 slide, to 
thi; tliickness on the inverted line of numbers 
D; then opposite to the length in feet on the 
upper line A, isthe solid content in feet on B. 

EkaMrVLES.- 
■ " ■ ' ■■■ ' - 1; ■ ■ 

Let tJie length of a log be. 40 £eet, breadth 
21- inches, and thickness. 16 inobea.; Kquired 
the solid content ? 

Set 21 to 16 on the line? C and I); then op- 
' posite 
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pQ^^* tp tbe lenglh, 40 <?P A; » ti««)iia can- 
t»?(:83TTeft on B. 

The reason of this will appear obvious by 
attending to the m'ethod of performing tJie 
cftiestiou- by- two operat^ctns o^ the lines A and' 
B, as follows ; .' - , 

' SeVreoD B, to 12on A; tfiea opposite to £1 
on B, is a fourth number, 26 on AI . 

Again, set 28 on B, to i2 on Aj and oppo- 
site to 40 on A, is the content 93-j- on B. 

Since^ in the first operauan, .16 on B is oppo- 
site to. 12 on A, it wiH also be opposite 1o 12.&n 
the inverted tine.D, aod 12 on C will be oppo- 
site to 16 on D, th6 intervals betw^^n theae- 
p.atnt3 being equal ; and because . the interval 
between 12 and 2i on the line A, is equal tQ- 
the iptevyal between 16 on C and 21 ou.D; 
therefore, in the second operation, when ths 
fourth term 28 on the slide is. made to coincide 
with 12 on A, the point 21 on the line C, will 
coincide with 16 on the inverted line p;,and 
the solid content 93t feet, will be found upon 
B, opposite to the given length, 40 onA. 

n, , 

Let the length of a log be 58 feet, breadth 32 
inches, and thickness 21 inches; required die 
number of cubic feet it contains ? 

G.3 Set . 
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Set 32 on C, to 21 on D ; then opposite to the; 
length 58 on A, is the solid content 270 feet on B. 
III. 

Let the length of a Ic^ be 27 feet, breadth 1^ 
inches* aja/i thickness 13 inches; requited the 
solid content? 

Set ifli on C, to 13 on D ; and opposite to 27 
On A, is 46 feet an,d above a quarter on B, the 
Bolid content required.*, 

DESCRIPTION 

EIGHT, lEN, AND TWELVE SQUARE LINEi. 

■ These lines, although empJoyed ia construct-- 
ing regular polygons of wood, of eight, ten, and ■ 
twelve sides; yet they have the denomination 
square annexed to them ; and are, therefore, 
called the Eight, Ten, and Trtxlve square Lines. 
The eight 'square lines are for making masts 
and yards ; and the ten and twelve square Hnes 
are for making barrels of capstans. TTie eight 
square lines are on the inner edge of each leg 
of the rule, and are marked M, and E. sigr 
nifying middle, and edge; and the ten and twelve 
square lines are upon the same side of tlie rule 
as the slide, but on the other leg, except the 

last 

• Tie various oj)erati"ns in nuiltijilication, division, pro- 
porjitin, square root, &c. are also eusily Ffrfprmcd b) tlifi 
iDv;'rted line tf numbi Ti. 
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Rlst line, 'of which there is a part on each leg. 
These lines for tlie ttn and twelve squares are five 
in numlxT, .and mre'titlcd as follows : 10 Sqr. 
B.S.; loSqr. S. S.; IsSqr. gS.j isSqr. 4.S.; 
and 10 L. D. Sqr, In tlie ten square lines, B. S. ' 
signifies broadest side; S. S. smallest' side'; and 
1^ D. the.ikngtko£'ihe diameter psssiitglkrougli 
asy two of the opposite corners, or angular 
point* of the "pol^'gon. Alao, in the twehe 
square lines, 2 S. signifies tlie breadth tfi be laiil 
^If from the middle line upon any txeo >of {lie op- 
posite siHei; and '4 3. that to be Iniil.off trom 
the middle line on all the four sides. ■ The four 
fir&t of these line& begin immediatety after theii 
titles; and the fifth or last begui^ at tltp:k<^ 
ha^d tandj oad ternvnates at ,the -extremity of ■)the 
fttlierlvg. ■ 

USE O? InE EIGIIT SQUARE I.lKfiS. 

The wooil being previously squared, that is, 
■of die same breadth and thickness, and tlie 
sides perpeiidicglar to eai;h other ; then let lines 
be drawn sioag tiie middle of each 6idc. Now 
from the line marked JVI, pn the inner edge of 
the rule, take the number answering to the 
breadth or thickness in inches, and lay It off 
both ways from each middle line; and through 
these points let lines be drawn parallel to the 
middle line ; then tlie angular pieces between 
G 4 these 
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these lines being cat off, the wood ipjil be eight- 
square, as required. 

Or the number answering to the breadth or 
depth being taken from the line marked £, and 
laid off from the t'dge of the wood, will give tlie 
same points as before. 

. In making a mast, the log is to be squared, 
and lines struck along the middle o{ each side. 
The places'of the partners, quaurtws, &a are to 
be marked ; then tlie numbers from the line 
"id, answering to the several breadths at the part- 
ners, quarters, &c. are to be taken and laid, off 
from the middle line at these places respectively, 
and lines are to be strock between each adja- 
cent pair of paints. , " 

In making a yard, the divisions answwing 
to the thickness at the slings, quarters, and 
yard arm, are to be taken from the line M, and 
laid off from the middle litie as before. 

If the thickness of a yard at the slings be 
called 1 ; then the thickness at the first quarter 
will be expressed by tbe fraction ^; that at 
the second quarter, by -A ; at the third by ^•, 
and at the yard arm by -rV- Hence, the dia- 
meter at the slings being given, the several dia- 
meters at the quarters and yard arm may be found 
by setting the denominatoimf the fraction to its 
numer^or ; 
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numerator; and .epposite to the d'lame^r at tlie 
slings, is the con'espririding thickness. Or, set 
the denominator of the fraction to the thickness 
at the slin^, and opposite to the iiinnerator is 
the requited thickness. 

Let the diameter of a' yard at thesltnjjs be 
*25 inches, required the several measures for the 
quarters and yard arm ? 

By proceeding as directed, the^Hamcter at the 
first quarter will be found to be 24>xV iiicbes, or 
£24 inches and oiie-tcndi nearly ; at the aeconit. 
quarter, ^J inches; at the third quart«, 17^ 
inches; and^ at the yard arm, 10 incbea. - 

BEHABK. ' - 

The number to be laid off from the onlddl*- 
line may lie found independent of the line' M,. 
%s follows: 

Set 100 on B, to so-7 on A ; then opj>osite 
to the diameter oir B» is the number required 
0nA.» 

Ttius, let the diameter be 16 inches, to find 
the number to be laid off on each side oi the 
middle tine. 

Set 

' Or .iDnltipl]r tbe Dumber .S071 by the diaoieta-* and 
point off fnir fgpres to ihe ri^t h^od. 
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Set 100 on B, to 20.7 on X; tlien opposite' 
to 16 on B, is 3-3 on A. 

The number to be laid off from the ed^e may, 
be found as follows : . , 

Set 100 on B, to 29-3 on 4; ind opposite to 
the breadth or thickness on B, rs the number 
to be laid off from the edge on A.* 
■ Tims, let the breadth be Si. inches, Tequired: 
the numjier ro . be laid off ffom tlie edge ? , 

S^ 200.O? B, pa 29.3 on A ; and opposite to. 
' 3^:ouBi.ii 7>03 on A, the required number. . 

' ■ ■ ' CSE Of THE TWELVE S«U.*IIE UtfCI. 

The wood being of an equal breadth and 
thickness, and the sides ])erpendicular or square 
tft'ea'ch other, take the number answdrilig toilie 
breadth or depth in incbea from the line marked 
12 Sqr. 2 S. and lay it off from the middle both 
vays on any two opposite sides of the wood, and 
draw lines throngh these points parallel to the 
middle iiiic. Also, lay off, from the middle line 
on each of the four aides, the extent from the 
line marked 12 Sq. 4 S. answering to the hreadflL 
pr thickness in inches, and draw lines through 
these 

• Or, mulciply th« constant number .2J)3y by ihe brefldUi 
or lliidincss, itnA the product, four figures heing pointed 'off 
towards the right himd, will b« tbe ninaber rtqinred.- - 
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^ese points parallel to the middle line. Now, 
cut off the angular pieces of wood between the 
lioes 2 S. and 4 S; and upon this new side lay 
0lf, from the line 4 S. dduble theraeasure from 
the Hbe 1-2 Sqr. 4 S; and the angular piece of 
wood between tbi^ line and the adjacent line 
4 Sv beJag cut off> will form the 12 square re- 
(}uii«d. 

BEUARK. 

Themiinber to be laid off from the middle 
line may be found in the following manner. 

Set 100 OD the line B, to.l3-4>onA; and op- 
posite to the breadth on B, is the number on A, 
answering to that from the line marked 12 Sqr. 
4S.» 

And set 100 on B, to 289 on A; and oppo- 
site to the breadth on B, is the number on A, 
answering to the measure from the line 12 Sqr. 
2S.t 

Thus, 

f Or, multiply the consta^it number 134 by the breadth, 
ftnd tlie product, tbrefi figures being poiiiteil off to the right 
hand, vill be the measure to be laid off irom the middle line 
an each of ibe four sides. 

t Multiply the coDstant number 2887 by the breadth, 
luid the product, (our figures' being pointed off to the right 
hand, will be the measure tn be laid off from the middle line 
«D two of the oppcBit« sides. 
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Uie me^ftiwes to t>e laid off from the jniddle 
iMie ? 

Set 100 Ml B, to 13.4 on A; and (>ppi»ite Xck 
t8 OD B. is 3.4 inbhea, the mofiaajce. ftiisweiiop 

to that froin the Und la Sqr. 4 S.- 

Also, act '100 on B, t-o 26'9'-W) A; ami 
opposite to 18 on 1(, is 5-'2 inches, the'nwai' 
sure to 'be laid off«ft any two of the opposite 
fridea. r .:.•■:■■.■ 

' The -wpod intemled ^r,8 temsquiir^.baxrel 
must he broader than it w thick. When the 
thii!kB$&3 is given, tl^ lueadth may be. feimd. 
by taking tlie corresponding number from thQ 
line marked 10 L.D.:Sqr. Thus, if thft thick- 
ness is 9 iocbes, tl^en t^e breiadth will be the. 
extent b^ttre^n the beginning of the Une 10^ 
L.D, Sqr. and the division 9, which willlie about. 
9^ inches. 

Now, the wood being made to the proppr 
tureadtb.and thickness; take, froin the line, 
marked 10 Sqrl B. S. the number answering to. 
the thickness in inches, and lay it off both way» 
from the middle Une on each of the broadest 
sides, and through these points draw lines pa7 
rallel 
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yaliel tdtWiriiddienrife. Again, take fio'ni'tiife 
line marked 10 Sqr. S.S. the number kliswering 
ie thfe' tliickfaess in ihcBes, And Ik'y-tt offboth 
Vaj^s fitntf-ftreiriidtiBeihie on eacliof thesmfelleA 
sitlea; . &it&-lei Hhes 4>e' tirft'h'h tiirturgh thcSfe 
■pdHitS ])a?i*tel-tb tlft AiiSidifc line. NtJAt tu*? bff 
the iogaliir ^reties :bftP»ttn these lim:s;''aftft, 
upon the sides thus fonned, lay off", frtiih eaA 
^of thA-'lhiei sdra»a <Ht the bfoadtst 'siSev^.the 
intfefi^t! betffiboi '^itse Unes, 'ThkdL itlUtciof she 
.sides of the Hen' ^ue ; ^n through ilftStf poi [iis 
•'drafr %nds>.^acallel to' the fonner <hQd^ I'and tiie 
^ngal^^leces between these tines aocl Uk: mid>- 
-dle lines on thersmallest .siftes bfling cut ioff,wtbe 
wood will then be ten squared- 'lS -;: ; .; ; 



: .Th? thickness or smallest side bei^g,gLy^, l^e 
breadth ntt^ .be found by getting .UO on B, to 
.2,1* oni,A ; aqd.pppoMte, !^ the th^knees. on 
JBi is the brpadth on A ;t and> conversely, if 
.the breadth be given,^ set 0,1 on B, to-20 en A ; 

Or, raareexiictly,.2l.029244. 

t This mfty be done without tbe aes'iEtance of OtB ru\f! 
<s follows: Multiply tlie urnJ>er lJ35U6a2, the secj^t 
ef J8* by the smallest sidS, ai:d the product will ^'tbe 
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and opposite to the breadth on B^ is the tlitek- 
ness on A.* 

. In order to find the measure x^ ht laid off 
from die middle line, on each, (^i^ broade^ 
sides, set 100 on H, to 30.9 on A j aift^^ opposite 
to half the breadth qn B, is themeaavre rc^qiured 
00 A, that is, the mciasiire fcoifi ike liAe tp 
,Sqr,B.S.t ;; ,,; i- ,' -■_ , , '_ -.-■ . -.' 
And rto: find the measure to,.be kid^off from 
the mitkUa^ line of dte smallest side, -set' 100 on 
£, to-l^-^'on A t and opposite to bdf the breadth 
tni B^iis the measurean A,' to be.I^idioff frooa 
the<nuddle line of each of the amalliFat sides, 
und,.wJiicJi will ansver to.themeisure (torn the 
line 10 Sqr. S.S.J, .^ '/'■■■ 

SECTION II. 

Of ihe4inei for ascerlaimng the lengths; uud 
diametart qJ' masts, yanii, i^v. 

Upon the innei- side of the slid* aie divisions 
■ for 

■ Multiply the decimal .9510565, the sine of ?2', or, for 
commoa practice, $&\ by the breadth, and the product will 
ba the smallest side. 

t Or, moltiply the decimal .369, the sine of 18', by half 
thtbtoadest side, and the product will be- the quantity to be 
laid off from the middle lioe of that side. 
' X Or, multiply the dt^cimal .449, which is the sine of 7^ 
— Vened siae of 72'X tangent of 36", by half the breadth. 
Mid tttt product will be the measure required. 
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.for awretf-aiiung, .whi|ij, pp.o|y)ar;:(l with the- line 
. uf jiumbeis, the leogiths -(^ pasts, yards, and 
the diametera ofeach. / ..,|. , , 

. Tb»' liticcoatains ifiree.lpnncipal dirisidns: 
Tlie first Hivtaiod, or that far masts, contains 
the foIlowing-sutidivisioiM, riz. 

Brh. signifying the "extreme breadth of the ship. 

in.'. .'.'.'.'.... I ... . inain-iriast 

f; ' . '• '..... fore-mast. 

z. -•. • ........... — mizen-mast^ 

b."'"- bowsprit.' 

■-'rht-- -'• •■•'.•• ' ■-'• iriain- top-mast: i' ■ ' 

'ft •-•-••■■■•••'• •■■' forctop-mast:" 
■' if.- "*■•"••■■■ • ftiiren top-mast. ' " -■ 

' ing. ••'^- ••• njain top-gallant-'mast. 

■ ' ' fg.'* - ■ • -• •• fore top-gallant-maat.' ■ 

in tlie second or middle division. 
, G.D. signifies 'Gun deck. ' ., - 

m. — - . Diain-yaid. ■ . ■ ] 

f. ••■•■ fore-yard- 

z, mizen-yard. 

mt. • main top-sail-yard. 

ft ■ • fore to'p-sail-yal'd. ' 

mg. main top-gallaut-yard. 

zt. , niizen top-sail yard. . 

fg fore top -gall ant -yard 

'■ ' ^And 
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And the third and last divistdn, for finding 
thtt diameters of matsts and yards, contains the 
following subdivisions, vie. 

Banning at H. ;L: ngnifyin^ feet id leijgth. 
... L„, b. •• -^t'*- bowsprit: 

iar. , Tv:- • • 1 'Ibwer'masts. . . 
b> '.! V." ' .'o*'^ y^ds. 
^, zm..^'v*-' mizen-mast. 
ty. • • --■ - ■ • • top-sail-yards, 
.gy. ^•-.-- •• top-gaJlant-yards. 

And _ zy. • mizen-yaids. 

Ih ships of wac, the-leogtb of the main ^ast 
is adapted to the extreme breadth;, an A the 
lengths of the other ma^are. deduced from that 
of the wain mast, agreeable to. received propor- 
tions. The lengths of the yards are adapted to 
the length of the gun-deck; and the diameters 
of each are proportioned to the length of the 
mast or yard respectively. The use of these 
■ lines will be obvious fi-oiii' the following pro- 
blems : 

PROBLEM I. . 

Given the extreme breadih_ of a ship, to find the 
lengths of the masts, top-masts, S;c. 

RULE. 

Take out the slide, and turn it so that this 

inacr side may be uppermost, and the extremity 

marked 
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ttia^Ued Brh. toward the right hand.' Now molfe 
the slide Until the division Brh. he exactly op- 
posite to the extreme hreadth in feet on the 
Upper line of nurahers Aj then opposite to each 
of the division^ m. f. 2. &C. on ^e; slide, are 
the corresponding lengths of the sevei'al masts, 
topmasts, Sec. in yards respectively. ' 

EXAMPLE. 

Let the extreme breadth be 30 fe^U re*iuired 
the lengths of several masts, topmasts, &c. 

Set the first division Bth. on the slide, to thfe 
extreme breadth 30 on the line A; then oppo- 
site to m; is 22^ yards, the length of the main- 
Inast on A* and opposite to 

f . is 20i • • • • fore mast 

z. 19^ ..'.*. 4 ..4,1 . niizenmast. 
b. 14 . . w . . i . * J . . bowsprit 

mt. 13f • • - * • • • main top-mast* 

ft. 12f fore top-mast. 

zt. 10 ■• ttiizen top-mast. 

mg. t main top-gallaht-mast. 

fg. 6J . . . . . i . . * * . . fore top-gallant-mast. 

PROBLEM II. 

Given the length of the guu'deck to^nd the. 
lengths of the yards. 

BUIE. 

Set GD' on the slide, to the length of the 

H gUD- 
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gun-deck on the line A ; theu opposite to the 
several divisions on this part of the slide are the 
lengths of the yards in feet. 

EXAMPLE. 

let th^ length of the gun-deck be 138 feet, 
required the lengths of the yarda ? 
, Set GD on the slidf, to ISS on the line A ; 
then opposite to ike several divisions on the 
^ide 3f% the corre»poiiding lengths of the yirds 
on A, yiz. 
Op. to Ht. is 80. feet, die length of the tniun-jard. 

f. 70 ••'••• fore yard. 
. , , ■ z. 67 mizen yM-d. 

mt. 58 main top-sail-yturd 

ft. SjiQif fore tt^-ajul-yard. 

mg. 40 ••*••• main top-gallant-yard. 

2t. 38 •••.,■• mixen top -sail-yard. 
And fg. 35 fore top-gallant yard, 

PROBLEM III. 
Gitm the hngth of a mast or yard torrid the 
dumeter oftkemast at the partners, or of the 
yard at the slings. 

RULE. 

~ ' Set the division F. L. on the slide, to the Tength, 
in feet of the givefi mast or yard on the line A j 
a^d opposite to the division representing the 
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mast or ^ard, on the slide, is the diameter in 
inches on the line A. 

Examples. 
I. 

Let the length of the main-mast be 80 fee*, 
required its diameter at the partners? 

Set F.L. on die slide, to SO on A ; tiien oppo- 
site to ^ on the sUde, is the diameter 83 inehss 
on A. 

II. . 

The length of a maia tap<-mast is 60 feet, n- 
quired its diameter? 

Set F.L. on the slide, to 60 on A; and op- 
posite to mt on the slide, is 18^, the diameter 
on A. 

IIL 

The length cf amain yard is 70 feet, required 
its diameter at the slitigi^^ 

Set r. L. on the slide, to 70 on A ; and oppo- 
site to /y on the. slide, is 17 Inches, the diameter 
of the yard at the slings. 

SECTION II. 

THE DESCRIPTION AKfi tlSB 

LINES UPON THE SECOND SIbE, OR FACE OF THE RUU. 

■ Upon the other side of the lule, with respect 

to that in which is the.slide^ bes;ded a line of 

u ^ inches, 
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inchei, are two lines of equal parts, one on each 
' leg. Each principal division in tliese lines, 
which is about three quarters of an inch, ia 
divided into twelve equal pam : hence, each 
primary division may represent feet, and the in" 
termediatc divisions will represent inches. By 
these lines, a scale may be luid down of any pro- 
posed length) a given line may be' divided into 
any assigned number of equal parts; and the 
various operations in proportion may be per- 
formed. These will be illustrated by the fol- 
lowing problems : 

PROBLEM r. 
' To lay down a icatt of any given length. - 

BULE. 

Take the given length which is to represent 
■ twelve feet on the scale, and open the rule until 
the divisions representing twelve on each leg be 
exactly equal to the above extent; then the 
intervals between the intermediate principal 
divisions will represent feet, and those between 
the subdivisions, feet and inches. 

EXAMPLE. 

Let it be required to lay down a scale so that 
4-ths of an inch may represent one foot ? 

As ^-ths of an inch is to represent one foo^ 
tJien -f X 12— 7i inches, will represent 12 feet 
Now take 7j inches Troni the scale of inches, 
^" ' and 
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v\d op>en the rule until the dlvisl'oni marked ]$, 
on the nearest parts of the lines be equal to tlii* 
extent; then the extent between 1 and 1, will 
represent 1 footj that between 2and 2. "HI be 2 
feet ; between 4.3 and 4.3 will represtnt 4 feet, 
Sinrhes, &c. ; and hence the scale may be laid 
down upon paper. 

PROBLEM II. . 

To divide a given line i»to anif propost4 number 
of egaal pftris. 

RVLE. 

Make the given line a parallel extent* between 
the divisions on the opposite le^s, representing 
the number of parts into which the line is to be 
divided ; then lay ofF the intermediate extents 
upnn the line, and it will be divided accord'' 
ingly. 

^ EXAMPLE. 

I-et it be required to divide a Uoe 4j inches 
long into 7 equal parts ? 

Take 4j inches from the scale of inches, and 

nuke it a parallel extent between 7 and 7 on 

the line of. equal parts ; then the several extents 

between 

♦ A parallel ntent, is an extent measured in a direction 
■cross, between any two correspondent divUiotis; and an 
extent nieaaund along the Lne from the center i* 'called a 
lateral eilint, 

K 3 



a^nz^dDt-GoOglc 



102 

between 1 and 1, 2 and 3, &c. being laid off 
upon the line^ will divide it into 7 equal parts. 

PROBLEM in. 

To^nd a fourth proportional to three given 

numbers. 

RULE. 

Take the second term from tlie line, and make 
it a parallel extent between the divisions irepre- 
senting the first term ; then the parallel extent 
between the divisions representing the third 
tarm, being applied to the line from the begin- 
ning, will give the fourth term. 

EXAMPLE, 

Required a fourth proporti<inal to tbe num- 
bers H, 6, and 9? 

Take 6 from the line, and qpen the rule untjl 
the extent between 14 and I* is exactly equal 
to 5; then the extent between 9 and 9 beilig 
laid off from the center, wiU measure 3 and 
-H-ths nearly. 

Of, the lines for determining the thickness of 

masts and yards at the quarters, ^c. 

Within the above lines of equal parts are four 

lines on each leg of the rule tor making masts 

and yards. These lines begin at the right hand 

extremity, 
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extremity, and, if producwl, ivould intersBC* 
ill the centre of the joiut. 

The first or innermost line ja for makiijg 
roasts. At the riglit hand extremity it is marked 
p. signifying /lar/Hcrs. The 1st, '2d, and 33 
quarters are marked. Also lis. is ^or hounds; 
and, at the left hand cxtremityt hd. . for mast- 
head. 

. Tlie second, or next hne, marked B. for bed, 
at the right hand end, is for making bowsprits. 
The quarters are marked as before ; and at its 
other extremity are the letters B.C. signifying 
i\ie breadth ditih^' cape. 

The third line is for making yards. At the 
right hand extremity is marked S. signifying 
slings. The quarters are marked; and at the 
other end are the Icttei-s Y.A. fox yard-arm. 

The fourth, or outermost line, is for a mizen 
yard : upon which, at the right hand end, S. ■ 
stands for sUngs; L. A. for Lower arm. The use 
of these lines will be obvious from the following 
problem : 

PROBLEM IV. 

Given the length of a mast, and the diameter at 

the partners to make it. 

RULE. 

Let a line be struck along the middle of two 
u 4i - of 
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yf the opposite sides of the log iDtended Ibr the 
inast ; upon which mark the place of the partners 
■ and hounds, and divide this interval ipto four 
^qual parts. Now with apair of compasses take 
half the breadth at the partners, and open the 
rule until the distance between the points P. and 
P. at the end of the rule, be exactly equal to 
tiiis extent, therf take the extent between the 
(Jots at the first quarter on the rule, and lay it 
off af the first quarter on the mast, from the 
middle line on each side. In like manner, lay 
off the other quarters, the hounds and mast 
head; and let lines be struck between the points, 
and hew off the wood accordingly. Proceed, in 
like manner, with the other two sides; then 
eight square it by the preceding rules, and finish 
it off as usual. 

A yard is constructed nearly in the same man- 
ner. The diameter at the slings is to be made 
a parallel extent between S. and S. on the rule, 
and the quartei-s and yard-arm are to be taken 
fiom the rule, and laid off from the middle line 
as before. 

Upon Qne pf the outer edges of the rule, the 

foot is divided into 100 equal parts; and upon 

the other edge aie two lines of numbers, one a 

jingle line, and the othey a triple line, ^y 

th?5§ 



r,on7<-i.i Google 



105 

these lines, the cube root of any ^ven number 
is found by inspection, and conversely. Thus, 
find the given number on the triple line, and 
opposite to it on the. single hne is the root re- 
quired. 

In this operation, it must be observed, that 
if the number whose root is required consists of 
1. 4i 7, &c. places of figures, it is to be found 
on the first part of the triple line; if it_ consists 
of 2, 5, 8, &c. places of figures, it is to be found 
on the middle part ; aqd if it has 3, 6, 9, &c. 
places of figures, it will be found on the last 
part: opposite to which, on the single line, is 
the root required. If the number of figures in 
the proposed cube be three or under, the root 
will consist of one figure; from three to six 
places inclusive, the root will consist uf two 
iijgures ; froift six to nine inclusive, of three 
figures, Sfc. 

This l(ne is also useful in finding the dimen- 
sions of a solid similar to one given. For this 
purpose, however, a pair of compasses must be 
used, as follows : extetid the compass from the 
content of one solid to that of the other, on the 
triple line; and this extent being laid the same 
way from a side of the first solid on the single 
Jine, will reach to the corresponding aide of the 
second solid ; and conversely, 

SECTION 
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SECTION III. 

THE LYVESTIGATION 
METHODS OF (JONSTRUCTING 

EIGHT, TEN. AND TWELVE SQUARE LINES. 
I. , 

OF THE EIGHT SQ0AKE LIKES. 

Let A B D E be the section of a log, to he 
formed into a regular polygon of eight sides. 

From the center C, with the radius C F, or C G, 
describe the circle GFIH, 
and draw the diameters 
F H, G I, parallel to the " 
aides of the square. Divide 
each quadrant into four 
equal parts ; and from the 
center, through each of 
these points, except the middle in each quarter, 
draw lines, meeting the sides of the square In 
the points a, b ; join these points by the straight 
line a b, and the fii^ure will be a regular octa- 
gon. Hence, Ga is the measure to he laid off 
frpra the middle line, and A a, or Ab, that 
from the edge, in order that the portion Aba 
may be cut off, to reduce the square log to an 
eight-sided figure. 

In 



c 





:>■: Google 



107 

Iti the right angled triangle, C G a, thenBglu 
G C 8, being thefourdi part of a quadrant, or 
90 degrees, is equal to 22° 30'; therefore, Ga, 
13 the tangent of ilS'SO', to the radius CG; 
and GA is equal to CG; hence, A a, is th« 
difference between the radiws, and the tangent 
of 22° 30'. Now, the radius being 1, the tan-t 
gent of an arch of 22* 30' is equal to the square 
rootofg — 1. or .414,2=G a. Also, Aa, orib« 
measure to be laid of^ from the «dge, i« equal 
to the diiference between A G and G a, equal 
to 1— .4!42, = -5858. Hence, a scale may be 
laid down^ from which the measures may be 
taken, for any given diameter, or side of the 
square, expressed in inches, by multiplying the 
constant decimal number A\AQ, by half the 
given number of inches, when the measure is 
to he laid oft' from the middle line ; or, by using 
■ the decimal .5858, when the measure is to be 
laid off from the edge. 

In order to illustrate the above, let it be 
required to lay down the division on the rule, 
^nswerin* to a log 28 inches square. 

The half of 28 is 14, which, multiplied by 

the decimal .4142, the product 5 inches and 

g-tenths nearly* being taken from a scale of 

inchea 
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inches, will reach, on the line M. from the 
beginning of that line, to the division marked 
28 Also, l* being multiplied by the decimal 
number -5858, and the product 8 inches, and 
2 tenths, taken from a scale of inches, and laid ' 
off from the beginning of the line marked E, 
will reach to the 28ih division. In like manner, 
the other divisions may be found. Or, this 
space may be divided into the corresponding 
number of equal parts, and extended at plea- 
sure. 

OF TSK TWELVE SQtTAXE ItKEl. 

In the section of the log ABD E, inscribe the 
circle G H I F, and draw a c . g e b 
the diameters F H and G 1 
parallel to t^e sides of the 
square A B and A £ ; also 
draw the diagonals AD 
and BE. Divide the qua- 
drant GF, into six equal 
parti^ and from the center draw lines through 
these points of division, meeting the sides GA 
and AF, in the points a, c,b, f ; join ab, and 
fc, which will intersect each other in the point 
d, in the diagonal AD; and ad, df, will be 
two of the sides of the figure. By proceeding in 

this 
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this manner in the other quarters of the circle, 
the twelve-sitled figurewill be completed. 

Since the log of wood is to be formed into a 
regular polygon of twelve sides, the angle at the 
center, a C e, being the third part of a quadrant, 
or 90 degrees, is, therefore, equal to 30°: and, 
consequently, G Ca, is 15'. Now, G a, or Ff, 
which is the measure from the line marked 12 
Sq. 4 S, is equal to the tangent of 13° to the 
radius C'G ; which being called 1, the tangent 
of 15° is equjl to 2 — the square root of 3; or to 
the decimal .268 nearly. Also, G c, or f b, the 
measure from tlie Hne 12 Sq 2 S. is the tangent 
of 30° which is equal to the square root of one- 
third; or, to the decimal .577. 

To find, therefore, the point on the line 
marked 12 Sq. 4 S. answering to any given side 
ofasquare, aa 2S inches, the half of the given 
number, viz. 14- inches, being multiplied by the 
decimal .Si68» the product is 3-75; which being 
taken from a scale of inches, will reach from 
the beginoing of the line 12 Sq. 4 S. to the*"point 
representing 28- Also, the decimal .577 being 
multiplied by 14, the half of the given side of 
. the square, and the product 8-078. taken from 
a scale of inches, will reach from the beginning 
of tiie scale, marked 12Sq. 2S. to the division 
representing 
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c 



f ejifesaiting 29. As the divisions on these lines 
are eqaal, the ifltefmediate oM& may be easily 
found ; and the linfts may be extended at pfca' 
«ui-e. 

' III- 

07 -ntt ■itif SQUARE LINES. 

LfttCA be. half the thickness of the lOg; 
thefl from the ceotef C, 
with the distance CA, 
describe a circle ; and 
throijgh C, drawBP at B 
tightanglftstoCA; Now 
since the figure is to con- 
tain tea equal sides, the 
angle aCb, at the centel-, M'ill be equal to one- 
tenth of 360' = 36°, and the half, ACa, will 
beirrlS"- Malce, therefore, the angle ACa 
equal to 18", or Aa the tangent of l8*, to tl»e 
radius AC; and join Ca: then, A a, or Abj 
will be the measure to be laid otf from the mid- 
dle line of the breadth, or the division fi-om the 
line 10 Sqr. B S. and Ca will be half the 
broadeBt side; tvhich, to the radius CA, or ], 
willbel,05, thesecantof 18". MakeCB, CF, 
each equal to Ca, and complete the pavallelo- 
^ram GHIK; then CB, orCF will be half 
^Sie breadth.— Bisect the angle B C a, ■ by the 
straight 
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straight Hoe C c ; which tnake equal to C a ; 
joinac, and produce it, till it mtietd B G in d; 
and Bd will be the measure to be laid off frofi) 
tbenuddle line of the thickness; or tlie divi , 
fiion from the line 10 Sqr. S S, 

Since A a, is equal to. 325 nearly, the tamgtat 
of 18*, haJf the thickness being t^eti for the 
radiits or 1; therefore, the above quantity takeb 
frpoi i. scale of inches, and laid off from the . 
middle line on the broadest side, will give the 
point representing one divisMm, or inch, to be 
laid off from that line ; but in order to avoid 
taking tl^ halves of the diinensiOQS« and to 
adapt the scale to the whole thickness, the above 
quantity is made to stand for two divisions; and 
hence, the line is easily constructed. For exam- 
ple, if the division representing '20 inches oa 
the line marked 10 Sqr. B S, is lequired. Then 
multiply .325 by 10, tlie half of 20, the product 
3-25,' being taken from a scale of inches, and 
laid off from the beginning of the line 10 Sqr. 
B S, will give the point representing the divi- 
sion marked 20. Hence, Uiis interval may be 
subdivided, and the line extended at pleasure. 

Again, to find B d, the quantity, from the 

line 10 Sqr. S S, to be laid off from the middle 

line of the thickness, or least side. In tlie right 

angled 
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angled triangle, a G D, there are given, aO, 
equal to AG — Aa= secant of 18° — tangent of 
18°=1.0514522— .32*9197 = .7265 4-25, which is 
alsorrtangent 36' ; and the angle G a d =z 1 80*-^ 
CaA+Cac=180°— 14.4''=36°. Hence, Gd, 
which is the square of the tangent of 36% will 
be found to be .52786; therefore, Bd=BG-^ 
Gd- I.pOOOO— .52786=4.721*. Whence .472 
being taken from a scale, of inches, and laid off 
from the beginning of the Hoe marked 10 Sqr. 
S S, will giv-« the point representing the divi- 
sion 2, for the reason assigned above; and 4-72 
inches, laid off from the beginning of the line, 
will give the point representing 20; and hence, 
the line may be subdivided, and continued at 
pleasure. 
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tllAP. III. 

THE DESCRIPTlbN OF THE CAtlGING RULE, 

AWD ITS WSK, 

AppUed^ to Gauging and UUaging of Cash, ^'c. 

SECTION r. 
irJThbbucTidtJ. 
GAUGING, is that part of mensiirafitih, 
by which thie capacity of a vessel is ascertained 
in some fixed measure, as gallons, bua^ets, Uv:.- 
. According to act of Parliaftient, » wine galton 
Contains 231 cabic inches ;. a beer gallon-SsS;- 
and a malt bushel contains ^150-40 cubic infchesi 
Hence, the eotitent of «py, vessfcl,, in cUbia 
iaches, being fouiKl, by th^ rults ]«d down ia 
Chap. I, ) its capaizity, or measure in g[dlDO» or 
bushels, ift fouhd by dividing the content of the 
vessel, expressed in cubic inches, by tbfc proper 
divisor; that is, the content is to be divided 
by 231 to reduce it to wine gdlons t by 2%% to 
beer gallcHis; diid by 21d0.42 to reduce it ts 
malt bushels. This^ thercfdTc, n so obvious, di 
to render it unnecessary to repeat any of these 
operations.— T2*e principal part remaining to be 
exemplified is thtit of gai^ibgj aod ulliilgiag 
easks ; which being generally performed by a 
rule, it will, therefore, be necessary to gtv© a 
bi'iof description of that instrument. 

Z SECTION 
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SECTION It. 

COHTAlVIlKI 

THE DESCRIPTION OF THE GAUGING RULE. 

The gauging rule is commanly made of box 
frood ; being one foot long ; one inch and one- 
tenth ID breadth ; and eight-tenths of an inch 
thick. It consists of five parts> viz. a »tock atut 
four sliders. 

Upon the 6rst fece or mde of the nile, is a 
single line of mnnbers marked A, at the right 
hand extremity. On this line, M, B, signify 
malt buthcis, and A, ale gallons.-— Upon the 
fthde, are two lines of numbers, marked B, at 
the left hand ; they are similar to the former, 
with this difference only, that the division 95 
terminates the right hand extremity of the 
lule. The lower line, or that on the stock, is 
marked M, D, signifying malt depth. This i» 
an inverted line of numbers, and so graduated, 
the divisor 2150-4!, for malt bushela, is at each 
end of the line, immediately opposite to 1, and 
10, upon the ^ne A; and, consequently, 10 on 
M D« is exactly opposite to the divisor M B, on 
the line A. The inside of the slide contains a 
line of inches, with lines for reducii^ the 

first 
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Erst and second vanetiesi of casks to a hiean 
■diameter. 

- Upon the stock of the opposite side pf the 
rule, is a line of numbers beginning at 1, and 
ending at 3.2, on the upper part ; which is con- 
tinued on the lower part of the stock from 3-2 
at the left hand, and ends at JO- This line is 
marked ■D.-' — the points marked W.G. and 
• A, G, on the upper part of the line, are the 
gauge points for wine, and ale gallons; ahd 
the divisions marked M. S. and M. R. are the 
■gauge points for malt square and malt roundt—^ 
There are two single lines of numbers bn the 
slide marked Bi At the division 1231, W. is 
placed for wine gallons; and on 344, C. is 
marked to represent the circumference bf a 
circle whose diameter la 1; or the area of a cir- 
cle whose diameter is 2- — Upon the inside of 
the slide, are the square and circular gauge 
points for wine, and ale or beer gallons, malt 
bushels ; and for green and dry starch per 
pound; hot and cold hard soap, gi^cn and 
white soft soap ; flint, white and green glass, 
&c. ,^ 

In order to illustrate thi; method of ascertain- 

iiig these gaiige points; let it be applied to any 

particular case, as tl).it of green glass, of which 

a pound is found to contain about 12-18 eubiu 

I 2 inches.— 



Do,1,7cdDyGoOglc 



. 116 

inches. Now, the.square root of 12.18 ia 3.4.9^ 
the square gauge point; and 3.il9 divided by 
the square root of .7854^ gives S.^^S, the circu- 
lar gauge point for green glass; and in like. 
ihanner, the gauge, points for so^p, starchy &c. 
are found. 

One edge of the rule contains a, hne for 
finding the ullage of a lyiug cask^ and is marked 
Seg. lif, this line is. continued belov the sUdt;, 
and ends at 100 >' the slide contuas two single 
lines of numbers. Upon the other. edge of the 
rule is a, line marked Seg. Si~ for finding the 
ullage of a standing cask; this line is continued 
below the slide, and ends at loO: and upon the 
slide are two single lines of numbers : the lines 
on both sides are marked C— Upon the in- 
»de of the slides are the square and circular 
divisors, &c. 

All the iinea of numbers, being logarithmic 
scales, are constructed in the same manner a^ 
tho<!e upon the common sliding rule : see page 7. 
And the lines of segments may. be constructed 
experimentally, as follows: 

Let a cask be made nearly of the same figure 
as the middle fnistum of a spheroid, its length 
being 45 inches, bung diameter 30, and head 
24-.2 inches, whicli will contain 100 ale gallons. 
Fill the ca^ with water, and place it so, that 
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its axis may be horizontal; tiieo, draw off one 
gallon, and, with the r6d, find the depth o£ the 
remaining water at the bung. — Now, set the 
bung digjiieter on the isl'de, to 100 on the line 
of segments, and opposite to the wet inches, 
and parts of an ibch, on the slide, mark the 
division 99, on the line of segments. Again, 
draw off another gallon, measure the wet inches, 
ami opposite thereto on the slide, mark the 
division 98 on segments; and, in like manner, 
proceed until the line of segments is gra- 
duated. 

The same process is to be adopted in con- 
structing the line of Segments Standing ; with 
this difference only, that the cask is to he so 
placed that its axis may be perpendicular to the 
horizon, and the rod is to be put in at the head 
of the cask. 

Tiie \mc oi segments lying may also be con- 
st! ucted, by dividing the bung diamettr into 
100 equal part^ and finding the content of 
each section; znAx\\a.toi segments standing, by 
dividing the length of the cask into 100 equal 
parts. Sic. 



r,on7<-u,i Google 



, 11» 

SECTION IIL 

The Method o/Jindingtkc Divisors, MuUiplierti 
and Gauge Points used in Gauging^ 

In order to ascertain the number of gaUonn 
or malt bushels contained in any vessel, its con- 
■tent in cubic inches is to be found ; which 
being divided by the proper divisor, will give 
the content in gallons or bush^. Instead, 
however, of dividing, if the reciprocals of the 
divisors be found, the content of the vessel;, 
expressed'in cubic inches, will he reduced to 
gallons, or malt bushels, by multiplication. — . 
The reciprocal of S3], or 1 <iivided by 231 »■ is 
-OOtSSSP, whicji is the multiplier for reducing- 
the content of the vessel expressed in cubic 
inches to wine gallons. The reciprocal of 282 
is .0035461, the mnltiplier for ale gallons ; and 
the reciprocal of SUQ.* is .000465, the multii- 
plier for malt bushels. 

Tiie gauge points on the rule for square 
figiuTS, are the square roots of the above divi- 
sors. Thus, the gaiige point for wine gallons i^ 
the square root of 231, which is 15.19. that for 
aie gallons is the square root of '^82,=: 16-79 , 
and tlie gauge point for nuilt bushels is ^$.^7, 
%]i^ square root of 2150-4. 
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In performing operations in gauging, by the 
rule, it is found convenient, particularly when 
the end of tbe slide is past the proper divisor, to 
have a second set of gauge points; these are 
fouud by taking the square roots oftentimes 
231 and 282; and that of one-tenth ofaiSO.*.. 
Thus, the second gauge point for wine gallons 
is 48.06, the square root of 2310: for ale gal- 
lons it is 53.1, the square root of 2820; and 
the second guage point for metlt bushels is 
■14).66, the square root of 215-04- 

The diameter of a circle being i, its area is^ 
.7854. and since circles are to each other as the 
squares of their diameters'; if, therefore, the 
squareof the diameter of a circle, in inches, be 
multiplied by .7854, the product will be the 
artja of the circle in inches ; which must be 
divided by the proper divisor to reduce it to 
gallons or bushels ; but since .7854, and tlje di- 
visors are constant quantities, it is better to re- 
duce the vulgar to a decimal fraction ( if, there- 
fore, multipliers are wanted, .7854 is to be 
divided successively by 231, 282, and 2150-4. 
Now, 7854, divided by 231, gives .0034, the 
multiplier for wine gallons; and by 282, tljfi 
-quotient .002785 is the multiplier for ale gallons; 
and .7854 divided by 2150.4, gives -000365, the 
multiplier for malt bushels. If divisors are 
\ 4 wanted 
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wanted for obtaining t)^ saijie result; either, the, 
reciprocals of the , multipliers, or the quotie;its 
resulting from the division of 231, 2B% and 
8150-4 successively, bj .7854 will '^e the re- 
quired divisors. Thus, 231 diyided by .7§5i. 
the quotient 294.12 is the divisor for wine gal- 
lons: 282 divided by .7854. gives 359-C5 the 
divisor for ale gallons, and 2150-4 divided by 
.7854', tbe quotient 2748 is the divisor ^or malt 
bushels. 

The gauge ppints for circles are the square, 
roots of the above divisors. Thus, the square 
joot of 29jf-l2 is 17.14-, the gauge .point for 
wine; the square root of 359-05 is 1S.95, the 
gauge point for ale; and the square root of 
^138 is 52-32, the gauge point for bushels. — 
Tlie secopd gauge points are lpun,d by taking the 
square roots of tL-n times the two fii'st divisors,, 
and of one-tenth pf the third divisor. Thus, 
the square root of 2941-2 is 54-22 the second 
gauge point for wine gallons; the square root of 
a5PQ-5 is 50-92, the second gagge point for ale 
gallons; and the square root of 273-8 is 16.54 
thq second gauge point for bushels. The gauge 
points being tlie square roots of the divisors are, 
therefore, the first term of each proportion. 
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: . SECTION IV. ' 
THE USE OF THE RULE IN CASK GAUGING. 

Cask Gauging, is the art or method of 
ascertaining the content of a cask, in some 
known measure, as gallons, &C. 

Casks, although their lengths, bung and 
head diameters are the same, may be of very 
different capacities, in consequence of tlie vari- 
ous degrees of curvature of the staves;' and, 
therefore, for the more readily ascertaining their 
contents' as nearly, and with as littlfe trouble as 
possibife, they are generally divided into; four 
different fonm called varieties,* to one 6f wh.ich, 
any cask to be measured, is to bt referred. 

If the staves of the cask be much curved, it 
is considered to be the middle frustum of a sphe- 
roid. A cask of this form is sard to be of the 
Jirst variety ; and contains more than any other 
cask whose length, bung, and head diameters 
'are the same. 

If the staves are straight between the bung 
and head of the cask, it is considered to 
\k, composed of the lower frustums of two equal 
cones : this form is called the fourth variety;- 

and 

• Probably the decimal division would liave been mort 

af^c urate. 
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and contaiQs less than any cask, whose length, 
and bung, and head diameters are the same. 

Between these, two other varieties, are intro- 
duced. That nearest to the spheroid, which is 
called the second variety, is taken to be the mid- 
dle frustum of a parabolic spindle ; and the 
other, or ■ third variety, is considered to be 
the lower frustums of, two equal parabolic 
conoids. 

In order to find the content of a cask, it is 
previously reduced to a cylinder, by encreasing 
the head diameter. For this purpose lines are 
placed on ■ the rule, adapted to the several- 
varieties of casks, and are to be used as follows. 
Find the difference between the bung and head, 
diameter on the line of .inches, and ojiposite 
thereto, on the line answering to the variety of 
the cask, is a number, wliich added to the head 
diameter, the sum will be a mean diameter, or 
that of a cylinder of the same length and capacity' 
as the given cask. Or if the difference between , 
the bung and head diameters, be multiplied by 
.7 for the first variety ; .65 for the second ; .6 
for the third; and .55 for the fourth variety; 
and the product added to the head diameter^ 
the sum will be the mean diameter of the cask. 
In those casks where the difference between tlie 
bung and diameters, is less than six inches, it is . 
customary 
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customary to use the following multipliers, viz : 
-68 for the first variety; .62 for the second; 
,55 for the third; ^nd .5 for the fourth va- 
riety. 

It may be observed, that Jamaica puhdheons 
ape nearly the frustum of a spheroid; and are, 
therefore, generally considered to be of the first 
variety. Coniac pipes are, for the most part^ 
<xf the second variety; and Madeira pipes, of" 
the third variety ; very few casks are of tbe 
f(ji(rth variety. 

The head diameter, when measured upon the 
outside, is less tiian the inside measure; and 
must, therefore, be encreased by a small quan- 
tity ; M'hich, were the thickness of the head, the 
length, and the' difference between the head 
and bung diameters of the cask kno\TO, mrglit 
be pretty accurately determined; being a fourth 
proportional neaily to half the length of the 
cask', the thickness of the head, and the diffe- 
rence between the bung and head diameters. 
The usual allowance, however, for casks under 
30 gallons, is three-tenths of an inch ; between 
iJp and 50 gallons, foiir-.tentiis ; and for casks 
f xceediug 50 gallons, from five to sis-tenths of 
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PROBLEM. 
Given the kngth of a cask, Us bung an4 heai 
diameters, and the variety to which it belongs^ 
iojmdits content. 

RULE. 

i Find, the mean diameter of the cask, by mul_ 
tiplying the difference between the bung and 
head diameters, by the multiplier, corresponding 
to the variety, and adding the product to the 
bead diameter. Then set the length on C, to 
the gauge point on D ; and opposite to the mean 
diameter on D, is the content of the cask on C. 

EXAMPLES. 

I. 

Let the length of a cask of the first variety, be 
21 inches, the bung diameter 19 inches,, and the 
bead I6 inches; required its content in beer 
gallons ? 

The difference between the bung and head- 
diameter is 3 inches ; which multiplied by .7, 
and the product 2-1 being addtd to the head 
diameter, the sum 18-1 is the mean diameter. 
Now set 21, the length on C, to the gauge point 
A. G. on D ; and opposite to 18-1, the mean dia- 
meter on C, is the content, 19,2 gallons on C. 

II. 
nie length of a cask, of the third varietj', is 
38 inches, the bung diameter 30, and the head, 
diameter 22 inches; required its content in wine 
gallons ? 

Since 
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Since tbe cask is of the third variety ; the 
difference between the bung and the head dia- 
meters^ viz. 8, is to be multiplied by .6 ; and 
the product 4-8, being added to .22 the head 
diameter, the som 26-8 is the mean diameter. 
Now set the length on C, to the gauge point 
W. G. on D ; and opposite to the wean diame- 
ter '26-8 on p, is the content of the cask, $2-^ 
wine gallons on C. 

REMARK. 

The content may be found by logarithms as 
follows. To twice the logaritlitn of the mean 
diameter, add the logarithm of the length, and 
the constant logarithm 7.53148 foi" wine gaW 
Ions, or 7.44491* for beer gallons, and the sum 
rejecting 10 from the index, will be the loga- 
rithm of the content. Thus, in the preceding 
example. 

Mean diam. 26.8. log, 1,42813X2=2.85626 

Length. -.i 38. log. .... 1.57978. 

Constant log. for wine gallons •■•■ 7-53148. 

Content 92.79 log. - • • - 1.96752 

III. 

The length of i cask of the second variety, is 

29i inches, bung diameter 25f inches, and head 

diameter 21^ inches; required its content in 

wine gallons? Answ. 38^ gallons. 

SECTION 
* These logarithms are those of S31 and 289 subtracted 
from that of .7854 respectively. 
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SECmON V. 



. THE USE OF THE GAUG;NG RULE, 

IK IIKOIKO THE CONTENT OF A CISTERX, COUCH, Ott 
TLOOR, OF MALT. 



In thfc ptocess of converting barley into malt, 
tlie barley is put into a cistern, and cowred 
with water; after it has remained a certain time 
in this state, it is put into a frame called a 
ctfUcA-frame } and having continued a proper 
time, it is laid upon a floor ; and is hence called 
a.Jloor of malL The cistern, and couch are, 
generally, of a rectangular figure, and the floor 
of malt is often irregular. 



To ^nd the content of a cistern, couch, or floof 
of malt, in bushels, 

RU LE. 

Find the mean length, the mean breadth, and 
the mean depth of the cistern, couch, or floor of 
malt Then, set the length on B. to the depth. 
on the line M. D ; and opposite to the breadth 
on A, is the content in bushels on B. 

EXAMPLES. 

I. 

The length of a cistern is 1 16 inches, bf eadtk 
73, and depth 33 ; required the content ? 
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Set 116 on B, to 33 on ^L D; and opposite 
to 73 on A, is the content 130 bushels nearly 
on B. ' , 

u ■ 

Let the length of a couch be Si inches, 
breadth 48 inches, and depth 24 inches; jc- 
quired its content ? 

Set 84 on B. to 24 on M. D ; and opposite to 
48 on A, is the content 45 bushels on B. 

m. 

The length of a floor of malt is ISO inches 
long, 128 inches broad, and 7 inches deep; 
required its content in malt bushels? 

Put 180 on B. to 7 onM.Dj then, since the 
end of the slide is to the right of 128 on A, 
observe the division on theslide, which is oppo- 
site to the right hand end of the line M. D. — 
Then move the slide until this division is at the 
other end of the line M.D. ; and opposite to 12S 
on A. is tLe content 73 bushels on B. 

AEHARKS. 
I. 

If the right hand end of (he slide be to the 
left of the division on A- representing the 
breadth, then the division on B. opposite to the 
left extremity of the line M. D. is to be observed, 

and 
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and flie slide is to be mdved until this division 
coincides with the right hand end of the Iin£ 
M. D. and the division on B, opposite to the 
breadth on A. will be the content in bushels. 

II. 

The content, in malt bushels, of a vessel in 
form of a cylinder, is found as follows. 

Set the depth on the line B, to the gauge 
point M. R on D ; and opposite to the diameter 
on D, is the content in bushels on B. 

EXAMPLE. 

Required the content in malt bushels, of « 
cylindric vessel, whose depth is 21 inches, -and 
diameter 74 inches? 

Set 21. on G. to the gauge point M. R; on D . 
at>d apposite to 74< on D* is the eoateat 4S 
boshels oo B. 

IIL 

If the veasel ii eliptical, find a geometrical 
mean between the transverse and conjugate dia- 
meters, by Prob. VIII. page .24; with which, 
and the depth, proceed as before. 
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CHAP.iy.. 

THE DESCBIPTI^J 

DIAGONAL OR GAUGING ROD, 

m US£.IN riNDIirq IIH^ C0>NJ£t4TS or CASES, 

..,..■■ ■ SjE.qTIOJ>]- 1. . ,_, '^.' _ ', ' 
THE DESCRIPTION -pi^i.TIfE GMKIIHC RQD.-. 

XHEi most- ex[i£ditv>UB.inethCMi:of'fiadi2i^ the 
coptent of a; cask,'-and with a;,teryr.«>nsiderftble 
degree: of nccuracyi; especially wh6h :tbf pwk 1$ 
small, or siffiilar tQ,'th'£tt to' which H^e: rule is 
adapted; is by the diagpnai rctd. ■ : ■...-. 

This, rod iii-:generaUy fouc.feet liOOg> and tjFO 
fifl3u. pf an. inch .square ; and for tlje. cftnyeKieocc) 
of .tteing portable, it is divided intp four parts,- 
en<^.a,fiiot long, and connected by ttra5« joints} 
one eud.of tjiie rod is sloped, and shielded with 
brass. , • , 

The. principal lines upon this rod,' 'and frcna 
which it derives its name, are the tw<) diagonal 
lines, marked beer and wine gallons ; the^e lines 
may be constructed as follows. 

By experiment, it is'foutid that n ca&k, :ivhose 

diagonal line is 30 inches, contains 60 beer gal- 

lonst cpn^uently, the. division repres^tbig 60 

gallons is placed at 30 inches. Kowv sioce - 

K sljijilar 
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similar solids are ikf ea.tii otiier in the tripHctte 
ratio of their homologous sides ; ther^ore> as 60 
' gallons, is to STOOC^ die cube of 30 inches j or, 
which is the. tame as I is to ito, so is tiiy num- 
ber of gallons, to theetihe of the length of the 
SsgOToi irt-hitht^, of a casfc cdlitftitartig' th* 
proposed number Of'gilTsns. Thu^ let it be 
required to find the iWngth of the diagonal of a 
cask, coiitailiitig 30 gallMis^ 

The tuutabec>^ mtUtiiiUed hy 96, t£i pro' 
diict is lesoOi if» cube nwt of whieh is USS 
indiHS, tins length of the diagonal; therafovtfj 
it 35.3- ibches, the diVisiota t«^»tt&atmg 59 
gallons is to be tnai4ced. 

By ptoceedbg in this fliannert to find the 
Imgcb of the diagonal, for each g^loa, -vA&m 
tfie Unjntfr of the length of flie rod, and marking 
dff- the corresponding divisionsy the rod will hi 
graduated, .^^nd since the proportiM of beer to 
vine gallons, is aa 231 to 283, or as 9 to 1 1 
nearly ,''th^efont, t^ line c^ vine gaUohfe is 
easily deduced from that of boer gallons. 

Upon one of the sides of the rod) is a scale of 
inches, divided into tenths ; andi a Une mailed 
}togi*. St. for ascertaihmg the ullage of a hogs- 
bcftd, whcae axis is peiftttulictiliir to the homom 
The fottennng side of! tjve rod coiit^ns tables^ 
cxinbiting the ullage of lying, or borizontal-caaks 
of vanous capacities, as of 32^ gallons, 63 gal- 
lon^ 
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loH^ Ui 10»« lid, laid 120 gAtDolii}/ tlw'GQ5|d 
bdng expressed in v^hdlegdnons* an? the deptU 
ifl inches/ m& tenths of s£n' ihth. ' "Tht'ftjurtU 
side of the rod icoritains liilfea foi' ftidif^^ ^i 
ullage of various casks of. known dimensions, afl 
Half Anker, Firkin, Barrel, Half Hogshead, 
JPuncbeon, lying or standing. This is.pp^m^ 
by putting that find of the rod* from wUch .t^ 
divisions aasfVEring to the gir^r-q^sks are 
&i|unbered, into the hung hole, untjil it rests 
Upon the opposite stave, .and the divt$ipa o^ 
the rod intersected by the sur&ce of the AumI 
.frill be the i^l^ge. 



SECTION n. 
tHS MANN£ii OF us lira 

TBS 

gauging rod; 

Problem. 

Tojnd the content of d cdsk, by the gtatgitig rod. 

RUlE. 

Put that end of* the rod which iS cdvered with 
brass, into the bung bole of the caski extend it 
to the opposite cornerj and observe the galioqA 
and p&Pts of a gallon on the rod, at the bung ; 
then turn the rod u^til its end be at the fartlie^t 
point at the other head of the cask ; and again 
observe the gaUoQs and parts of a galloa ou 
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theTod.a^ the hu^-.|f it is the;sa>ne aa .befcffc, 
it will J)6 the content of the cajsk; if not, h%lf 
|^^,;5umof the divis-ioiia M'iil be the coqient of 
Jhf Q^k, hi bie^r, or wine gallons, j ,. r ; > ■ 
"-". -■ ' ■ ■ .■ex!a!«'Pl'e. • !-■.■'■ 

-' A c^k is 21 inches long, 'bung Hrameter 19 
iwcfhes^^d head difioreter IB inches ; rcquiretl 
itit c6h\Kitthy the rod? ■■■'■■■■- _ '-- ■ 
■"'By'pW:tir(g^th6 entl-of "the roa^hte tfife buii^ 
ShS' eiitefeHihg- ie to'the oppoSftfe corner, thi 
^^KiWi o^ the line- njarked b^t- gallons' at the 
toftg, -i-ill hie about -IS*, tfte'cbiltetit recjuired. ' 

The content of the cask may Be found inde- 
pendent of the diagonatrod as follows : 

From the bung diameter subtract half the 
difference between it and -the headi- diameter ; to 
the square of wliich^ add tlie square of half the 
length of the cask; multiply tliis sum by its 
square root, and the product divided by 450, 
"Wifigive-^the content of the cask inbeer gallons. 

Thus, in the preceding example, the difference 
'bctWech the bung aittl'head diameters is 3, the 
^alf of "which is 1.5, which, silbtracted from 
. ^9, the remainder is 17.5 : the square of 17.5 is 
'366.-25 ; and liiat of \Q.5, half the length of the 
i'caski'is' 110-25; the sum is 416^5, of which the 
-Square root is 20.4. Now, 416-5 multiplied by 
^.*^ the prodaii'is 8*96-6; which, divided by 
'■•' 450. 
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450. the quotient 18.9 nearly, is the content ia 
beer gallons. The reason of this will be obvious 
from what is said in page 130. 

Tlie method of finding the ullage of a cask l)y ' 
tJiis rule has been already fully explained. 



THE DESCRIPTION AND USS 
THE ULLAGE RULE. 

SECTION I. 
THE DESCRIPTTOV OF THE ULLAGE RDLE. ■ 

THIS rule is generally a foot or eighteen 
inches long; it is divided only upon one side, 
in which are two slides: the first slide con- 
tains a double line of numbers, called B ; arid 
there is a similar line above upon the stock, 
called A. The second slide contains two double 
lines of numbers : between the slides U a line 
marked Seg. St. or Segments standing ; and be- 
low the slide is a line marked Seg. Ly. or Seg- 
ments lying : the first of these lines is for find- 
ing the ullage of -a cask whose axis is perpendi- 
cular to the horizon, and the other for a cask 
whose axis is horizontal. All these lines being 
upon one side of the rule, are seen at one view ; 
K3 and 
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vud, tl^erefbK, are more coDvenient for praoticef 
tjian wbep placed upon different side^. 

The ipethod of constructing the abovemen? 
tipned lines h^ been explained at page 1 16, an4 
tiie manner of using tjiem is shewn io tJ^e fol-: 
lowing Section. 

SECTION n. 

COMTAIBlIfS 

THE USE OP THE ULLAGE RVtR, 

Ascertaining the Quantity of^i^wr in a Cask. 

When a cask is p^jtl}' full, the quantity of 
liquor in it is called the uliag(. ^p finding t)ie 
ullage of a ca^k, it i^ supposed to bg so plae^, 
that its axis is either parallel, ox perpendicular tc; 
^ horizon; ,I|i the ilrst cajse, the cask i^, $ai4 
ip be. ^'^- ^4 '0 tlie sepond standing, Tb<* 
d^ptb qf hfmar. ill 9, pask. at the bupg \yhea 
^O'in^ Pt at the hesd, wh^ st&p4ipg, l^ caU^ 
^C xe^ if:^l ; and the re"mi^n4^ 4? cjdled the 

PROBLEM I. 

T^Mi ^- ^k^*f<i Ca4k vjl^m o^h itpantUfi 
S^t t^he Iftmtg diaipetei: upoo the «lidft to 100 
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. the wet incbfii on tbe slide, ii 4 certnin quantify 
on the line S^. Ly, Now, set lOQ on B, to ttu 
content of the ca»k on A ; and (^posite to tke 
above found ([uantit^ on li, 19 the ullage (^ Uw 
cask on A; 

A cask, lying horizontal, whose oontetft is 
73 gallons, has 22 vet inches j and the- bung 
diameter is 30 inches i fequlrtd the quoutitjr of 
li^JiKir in the ca«k^ ' 

Set ^e bung diameter 30 on the slide, to 100 
on the line S. h. ; then opposite to the vet inches 
32 on the slide, is 80 on S. L.— -Now, set loO on 
B, to 72, the content of the cask - on A ; and 
opposite to 80 on B, is 57 and 4 fraction on A, 
the ullage retjuired. 

REMARK. 

The ullage may be fciunfl independent of tbie 
- rule, as follows. 

Divide the wet inches by thp bung diameter ; 
and increase, or diminish this quotient by one- 
fourth of the difference between it and .5, ac- 
cording as it is more or less than .5 ; and ^e 
sum, or remainder, being multiplied by the 
content of the cask, will give the ullage or 
quantity of liquor in it Thu£|^ — 

The -vtet inches 22, divided by 30^ the bung 
diameter 
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diameter, the quotient is .733; now, this quo- 
tient beihg increased by .058i one-fourth of the 
"difference between it and .5 ; the sum .^9\ mul- 
tiplied by ^2, the product is 57 gallons nearly, 
the required ullage. 

REMARK. 

Another method of finding . the ullage of a 
tying cask, is by means of a table of segments 
-of'^' circle, -whose area is i ; anid the diameter, 
I-K837 is divided into 100 equal parts. — 
These parts are titled V, or versed sine, opposite 
:to which are the areas of the corresponding seg- 
ments. The method of constructing this table 
is ^obvious; and the manner of using it is as 
follows :: 

Annex two cyphers to the wet inches, and 
divide this sum by the bung diameter ; 6nd the 
quotient in the table under V, and take out the 
corresponding number, which, multiplied by the 
content of the cask, the product will be the 
ullage. 

The line M. upon Mr. B. Martin's mathemati- 
cal rule, is the semi-diameter divided into 50 
equal parts, and the numbers on the line N. are 
the areas of the correspouding segments. 

JBOBLEM 
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PROBLEM ir. 

To find the ullage of a Cask whose axis is perpen- 
dicular to the horizon. 

RULE. 

Set the length of the cask on C- to 100 on 
the line Scg. St.; and opposite to the wet inches 
on C. is a certain quantity on Seg- St. Now, 
set 100 on B. to the content of the cask on A ; 
and opposite to the above found quantity on B. 
is the ullage on A,. 

EXAMPLE. 

It is required to find the ullage of a cask 
standing, in wine gallons, its length being 35 
inches, bung and head diameters 26 and 22 re- 
spectively ; the wet inches being 16 inches, and 
the content of the cask 7Swine gallons? 

Set as, the length of the cask, on C. to IQQ 
on D; and opposite to 16, the wet inches oa 
C. is about 45 on D. Now, set lOO on B. to 
72, the content of the ca^k, on A ; and opposite 
to 45, the above found number, on B. is the 
ullage 32^ gallons nearly on A. 

BEUABK. 

The ullage may be found without the rule, as 
follows : 

Divide the wet inches by the length of the 

cask; increase the quotient by one-tenth of the 

difference 
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difference between it and .B, if it exceeds tfast 
quaDtify, |)ut diipinish it if less ; then, the sum, 
or remainder, multiplied by the content oif the 
cask, will give the wllage, Thus, in the prc- 
cedins; eyample-:- 

The wet inches 16, being diTided by 35, the 
length of the cask, the quotient is .457, which 
being less than .5; one-tenth of the difference 
hetween it and .5, viz. .004<, being deducted 
from the quotient .4<57, and the remainder .453> 
multiplied by 72, the content of the cask, th^ 
product 32.6 is the ullage required. 
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A. MACKAY, LL.D. F.E.S, Erm. &c 
I. 

A Nxv Edition, (being the Third) much iipproved 
and enlarged, 

Tfl5 THEORY ANp f a4^jgj: 

or fifiDiHa 

THE LONGITUDE 4T SEA OR LAND: * ■ 

To wbich we adtal, 

Fariotit Methods of determining the Latitude of a Ptace, 

VABIAT^OK OF TUS (fOUPASSJ 

NBW TABLES, 

J» TWO VOLUUEB OCTAVO, 

Price ta SubBcrib«r« One Gninea and a Half io Boardt.— 
Tq I^(A^&ut»criben the Price will be advanced. 

TieJoOomng it m Abitract of the Contenti tf tiu Weri. 

Of ttie Figuie and Magnitude of the Earth ; DefiBitioiu, 
Priaciples, He; of the Length of the Yeai; of the Fixed 
Stars, Planets, Moon, &c. ' 

Of HacUey's Quadrant, the Sextant, aud Circular Instm^ 
vent ; the Manner of taking a complete Set of Lunar Obser- 
vations ; of the C'orrectiooG to be upplied to the Altitude uf 
an Object observed at Sea , and to the observed Distance 
tetnreeD two ObjccU. 

The iix'^od of flnding the Longitude by Lunar Observa- 
^oa^j Historical Introduction; Preparatory Problems ; Va- 
rious Methods of ascertaining Time, and regiiUting a ChronO' 
l&eter, or Watch, at Sea or Laiid ; of the Methods of clearing 
the Apparent Distance between the Moon the Sun, or a fixed 
Star, front the Effects of Retraction and Parallax. Of finding 
tlie Longitude at Sea or Land. — ist. By Observations of the 
Distance between, and Altitudes of the Sun and the .Moon. — 
SA. By an Observation of the Distance only.— 3d. New 
Method oSfindingthfl longitude, l^ititude. Apparent Time, &e. 
from tl)j8 aijflie ^t of Qliservatrens. — *th. Of iiudiug the Lwi- 
I^Qidg tiy %!f Pj|;4<-£vaMfia uf tb;^ DiHtuace bctivc^n the Moon 
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and a Star not «s*d in the VauticaJ AInwnack. — 5th, By an 
ObBervslion of the Distance between the Meon and a Planet.— 
6th. By the Moob'b Transit over the Meridian.— 7th. By the 
Meridian Altitude of the Moon. — 8th. By the Moon's Alti- 
tude observed at anv Time. — ^9th, By an Echpse of the Moon. 
—10th. OftheSun.— nth. By Oecultationa of fixed Stars 
by the Moon. — 12th, By the Eclipses of the Satellites of 
Jupiter, — t3tb. By a Chronometer. — 14;h. And by the Va- 
riation Chart. 

The Demonstrations of the preceding Methods. ' ■ 

The Method of finding the Latitude by the M&idi^ Alti- 
tude of the Sun, Mood, fixed Stars, and Planets ; by equal 
Altitudes: by double Altitudes of the Sun; by double Alti- 
tudes of the Moon ; by double Altitudes of the fixed Stars; 
Ly three Altitudes of the Sun; and without the Sun's Alti- 
tude. , , ~ 

Of finding the Variation of the Compass, by an Observa- 
tion of the Sun's Amplitude ; by an Azimuth ; by et^ual Alti- 
tudes of the Sun ; fiith various othef Methods of finding the 
Variation. 

The second Volnme contains seventy Tables, with their 
Explanation prefixed;' and on Appendix, cont^ning two 
Tables ; the Method of finding the Time of the rising and ■ 
Slitting of the Sun, Moon, and fixed Stars ; the Time of the 
Beginning, End, and Duration of Twilight, &c. 

Thefottouing are Extracts from tome of the Rcvinit, relative 
to Ihtjirsf Edition of thU Work. 
" From the preceding abstract of the contents of this valua- 
ble work, our readers will bebel|teTable tojudge what informal 
,tion they may derive from it, than they could have been by 
any detached extract which we might have selected. Of the 
Author's extensive and accurate acquaintance with the subject 
to which he has directed our attention, none who peruse what 
he has written can entertain any doubt. To the Navigator 
and Astronomer, and also to the practical Get^rapher and 
Surveyor, this work will be instructive and useful. We cannot 
condnde witliout expressing our wishes, that the Author n ay 
he suitably encouraged in the prosecution of the plan which on 
has undertaken, of publishing a distinct Treatise on the 
Theory and Practice of Navigation, and another in thret 
volumes on the Theory and Practice of Astronomy."— 
Mbntkly Revieafor March, 1794. 
"Throughout the articles which we have specified. Dr. 
Hackat's zeal and ability to instruct his readen are cqiu^^ 
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maaifest. Hebasnotoidy vritteii' fully T>B'the.wbjeGt3 them- 
selves, but has «)so introduceil «uch collateral matter its was 
likely to satiefy the inquisitive reader, and illustrate his prin- 
cipal design. In his description of-instrumciits, we meet with 
the minuteness of an artist; in his application of them, we 
Snd the attention of an accurate observer ; and in the demon-' 
stration of his rules, we see the precision of a' practised geo- 
metrician." — Britii/i Critic for March, 1794.. 

" A very useful praxis and investigation of the varioui 
modes of fioding the Longitude. The Author jirst gives a' 
concise account of the planetary system: then describes the 
' various instruments used in tidiing altitudes ; and after a suf- 
ficient number of preparatory problems, the mode of finding 
the Longitude by lunar observations ; eclipses of the Sun and 
Moon; occultatiQnsoffi*«i stars by theMoon^ eclipsesof the 
Satellites of Jupifer; by (he chronometer; and the variation 
ffaarts. The ytt^ts >3 in the former; the- demonstrations' in 
the latter part of the fint vclume , the second volume contains 
the necessary tables. After each rule is a sufficient number of 
examples to give a perfect knowledge of the use of it. The 
Navigator wbohas mastered the problems in thiaworfc, will 
not, with a clear sky over his head, find himself at a loss for 
his reckoning ; and it inight be made a useful compendium in 
along voyage; for, by d^y perusal, the younger proficients 
in the art of Navigation may acquire ti taste for a mode of 
observation, which, ' we fear, notwithstanding its evident 
utility, has by no means obtained general practice. In spealk- 
ing this of younger proficients, we do not mean to say, 
that any pereon, whether at laud or at sea, who employs him- 
self m finding the Longitude of the place he is in, will not 
reap much advantage by having the rules and examples laid 
down in this work to guide him in his practice ; for no metliud 
will easily occur, of which-he will not find here an example."— 
Critical Review for Augvst, 1794. 

" The Theory and Practice of finding the Longitude, h'c. is 
a work which will be found of considerable utility aud im- 
portance to the Navigator and to the Astronomer, as the 
Author appeai-s to be accurately acqumnted with ihe subject on 
which he treats, and is perspicuous and satisfactory in his 
methods of explanation." — New Annual Register fnr 1793' 

" This publication (the "Author's Treatise on Kavigation) 
' Kod that on the Longitude by the same author) form the most 
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SeienCT hitherto published in this tiuiitiy: tbejr may be con- 
Atdered nAt only of indtvidud utility, but of national uxh 
^orttoiCe."— ^nfi-ZaeoSMi Review f6r Sejdembtr, 180*. 

Se« obfr VYavJiit des Jodkmbaux fcr Aprils 1704--* 
BiBLioeRAPuis Abikonomiqus, £iC. 
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ttEiMENTARY PRtNCIPLES ■ 

GEOORJFHTt 

fllE USE 6f f H6 GLOBKS. 
}>ri«e t» SabsCTiben Seven Bhithags, In fagaid»»^T<»Noit« 
l^scrikeft the Prin vtUI be sdvanoed. 



Thase whd wish to subscribe for eithtr at the Wbffi^ WisUci, 
«ie requeBtAl to intimate the sarOe to the AuihOFi No. tf 
Geoi^^^irttf Trinity 'Sjaare, loitdan. 

J Where may fie iaJ, 

XlisTreatiaeontheTIieoryandPracticeofflntiing £.'t. d. 
the Longititde at Sea or Land, in Two Volumes, 
8vo. in Boards ; second edition •••••■• .... 1 1 

Complete Navigator 10 6 

" From Dr. Mackay'a Wiell-eamed fame as a mMhematiciati 
and astronomer, and from the specimetM ^hlefa he has given of 
his practical knowledge of naaticd science, we, of course, 
expected tbdt a regular Treatise of Navigation froni His ptn 
wotdd be aviiluable acquisition to seamen^ and the work before 
Us fully answers our expectatiohs. It is a dear, well digested, 
and masterly performance, containing, besides what is useful 
■ in other publications, much new aiid important matter.'*'^— 
Anti-Jacobin Reviiv!, far Seplemhert 1804. 

"This is evidently the work of a man of science, of one 
who understands the subject which he pi-ofesses to teachj To 
bs there appears to.be nothing wanting for the eothplefe 
instruction of the young mariner in naatical ^^rs. The 
elementary principles are laid down with elearaess, and with 
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fts imich conciseness as is consistent witli fKrspicuity, Tte 
structure &nd use of Hadley's quadrant, and othei' instruments, 
in the third book, will be readily understood by Dr. Mickay's 
account of them. The ship's journal from England to Madeira, 
is admirably calculated to shew how much practical seaman- 
ship depends on theory; and the miscellaneous articles which 
include the application of trigonometry to mensuration; the 
method of Gur\'eying coasts and harbours, of knowing the 
^xed stars; thenatureof the winds, and when and where they 
ni&y be expected; and the riles for predicting the weather; 
will be all of considerable use to the mariner."— 

Imperial 'lUviexe, for AvgOit, 180*. 

■ ■ ' jC. «. A 

Calkction of MatheraatictJ Tables • • • O 7 

Method of finding the Longitude by Lussr Obeft^ 

vations' ■•• • •• 5 

Various Methods of finding the Latitude of a Ship 
at Sra, and the Variation of the Compass • ■ ■ • 2 fi 

Description tmd Use of the Sliding GuntH iK 

Navigation » •••• 4 6 

Cescr^ttion and Use of the Sliding Rule, in Arith- 
metic, and in the Mensuration of Surfaces and 
Solids; The Description and Use of the Ship 
Carpenter's Rule in Mensuration, and in mak- 
ing Masts, Yards, Capstan-barrels, &c. with 
an Investigation of the Method of cdBstructing 
rtie Eight, Ten, and Twdve Sqnare Lines; 
The Description and Use of the Gauging Rule, 
the Diagonal Rod, and Ullage Rule; second 
edition- • • a 3 5 

The Commencement of the Nineteenth Century 

determined npcm unerring Pmdiples 1 6 

A Table, exhibiting the Moon's Age, by Inspec- 
tion, from the Year 1800 to lapi inclusive --006 
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